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NOTICE 


When Covernment drawings, Specifications, or other data are used for any purpose 
other than in connection with a definitely related Government procurement operation, 
the United States Government thereby incurs no responsibility nor any obligation 
waatsoever; and the fact that the government may have formulated, furnished, or in 
any way Supplicd the said drawings, specificat:ons, or other data, is not to be 
regarded by implication or otherwise as in any manner licensing the holder or any 
other person or corporation, or conveying any rights or permission to manufacture, 
use, or sell any patented invention that may in any way be related thercto. 


This technical report has been reviewed and is approved, 


RICHARD J. 

Project Engineer 

Vehicle Synthesis Branch 
Aeromechanics Division 

AF Flight Dynamics Laboratory 


FOR THE COMMANDER 


Fi al 
R D. McKELY} YSAF 


Chief, Aeromechanics Dié’sion 
AF Flight Dynamics Lapffratory 


This report has been reviewed and cleared for open publication and/or public release 
by the appropriate Office of Information (OL) in accordance with AER 190-17 and DODD 
5230.9. 


There is no objection to unlimited distribution of this report to the public 
at large or by DDC to the National Technical Information Service (NTIS). 


Copies of this report shculd not be returned unlese return is required by security 
considerations, contractual obligations, or notico on a Specific document. 
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APPENDIX A, COMPUTER PROGRAM LISTING 


The ACCEM computer program listing consists of a main program which calls 
four subroutines. Each section performa a particular function of the cxti- 
mating methodology, as identified belov. 
ACCEM 
FUNCTION CONP''TER PROGRAM 

e@ FACTORY LABOR STANDARDS ESTIMATING 

- LAYUP 

- CORE PREPARATION 

~ PART CONSOLIDATION 

- FINISHING 
e@ SUPPORT FUNCTIONS ESTIMATING 
e COST PROJECTION 


TOTAL COMPONEN'! 
PART COST ESTIMATE 


The program listing contains instructions only. Calculations aré@ Wide using 
constants from the Permanent Input Data Sets and information frow the Vartable 
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APPENDIX B. PERMANENT INPUT DATA SETS 


The constants used in calculations performed by the program as well as some 
of the identifying labels printed in the output are contained in five 
Permanent Input Data Sets. Theorganization of Data Sets allows convenient 
access for reference purposes, or in case changes need to be made. The 
constants or the labels may be changed by editing the Data Sets, without dis- 
turbing the program instructions. 


Four of the Data Sets provide the data for Factory Labor Standards Estimating 
in each of the subroutines; the fifth provides data for Support Functions 


Estimating and Cost Projection in the main program. 
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The Job Control Language (JCI) for the ACCEM computer program provides 


{ 
APPENDIX C, JOB CONTROL LANGUAGE 
| 
| 
{ 
allocation of several data sets. The files which are required are described : 


belaw. 
<a | 
FILE NO. DESCRIPTION RECORD LENGTH 1 
l= 4 Permanent Input Data Set - May be read in from 80 
i carda of may be inatalled as permanent data sets | 
a 5 Variable Lrput Data Set 80 
} Som 
| 6 Output Data Set (program status information) 132 
OF we 
8 Output Data Set (information for printing final 132 
output) 
9 Permanent Input Data Set - May be read in from cars 80 
or may be installed as permanent data sets 
10-11 Scratch Space 80 


The JCL used to run the ACCEM program on Northrop's IBM 370/165 computer is 


presented on the next page. oh 
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//ACCEM EXEC FORTXCLG, REGION. G=100K 


//FPRT.SYSIN DD * | 
[pRaGRAM LISTING| | 
//G.FTOIFOO) DD * } 


! 
q [ace 1 LAYUP DATA| 
7 //GP.FTO2FOO) DD * | 
|AccEM 2 CPRE PREPARATION DATA| 
//GP.FTO3FOO? DD * | 
| [Accem 3 PART CONSOLIDATIQN DATA| ) 
. //GP.FTO4FOO) DD * 
| |AcceM 4 FINISHING DATA] ; 
| //GP.FTO9FOO) DD * 
| [ACCEM 5 CAST PRAJECTION DATA 
| //GQ.FT10FOO! DD UNIT=SYSDA,SPACE=(CYL,(1,1)) 
//G9.FT11FOO1 DD UNIT-SYSDA,SPACE=(CYL,(L4L)) 
//G9.FTOSFOO! DD SYSPUT=A 
//G).FTOGFOO! DD SYSPUT=A 
//69.FTOSFOO) OD * 
INPUT DATA 


| 
| 
| 
| 
| 


/* 
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APPENDIX D. SAMPLE ESTIMATES 


Four sample estimates have been prepared to demonstrate the employment of the 
ACCEM computerized system. For each estimate, a sketch of the part and a 
manufacturing plan supply the part, material, and fabrication process data 
necessary to fill out the forms. The completed forms and the resulting 


computer outputs are included to represent complete execution of the esti- 
mating cycle. 


LOWER LONGERON (SR-091921-19) 
DESCRITTION 


The lower longeron component consists of two graphite/epoxy 20 ply thick "L" 
shaped legs with a moldline contoured 20 ply thick graphite/epoxy strap. Also 
included in this structure is a wedge shaped precast epoxy filled asaembly 
which acts as a tooling aid and becomes an integral part of the finished lower 
longeron component. The total longeron structure is formed in one operation 
through the cocuring of both "L" shaped legs and the graphite strap in one 


curing cycle as outlined in the detail manufacturing plan, and discussed in 


the following paragraphs. 


The tooling concept utilized in the fabrication of the lower longeron elements 
consisted of: (1) a thin steel brake formed curing (moldline) surface welded 

to a steel carriage frame; and (2) two brake formed angle tools for laying up 

and curing of the "L" shaped leg components. One of the brake formed angles 


incorporated a top flange to prevent longeron distortion during the cocuring 


cycle, 
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The 20 ply "L" shaped graphite/epoxy components were layed up in the flat in 
five ply books, subsequently draped and formed over the brake formed angle 
tools with each succeeding book being layed and formed over the preceding bonk 
until the tntal 20 ply component was layed up. The 20 ply graphite/epoxy 
moldiine strap was then layed up on the contoured moldline cocuring tool ard 
formed to this shape. The precast epoxy assembly was located on the graphite 
strap and resin tacked in place. The “L" shaped graphite assemblies were 
positioned on either side of the epoxy casting making intimate contact with 
this casting and the graphite strap assembly providing a "T" shaped component. 
No structural adhesive was required between these assemblies as resin bonding 
was accomplished in these areas during the cocuring operation. The completed 
assembly was then vacuum bagged using a reusable rubber vacuum bag and cocured 
in one operation in an autoclave at 50 psi (full vacuum + 35 psi autoclave 
pressure) for two hours at 300° F with no resin bleeding being accomplished. 
The assembly after the cocuring cycle exhibited excellent dimensional coler- 
ances and configuration stability. The components were then net trimmed, 
subjected to quality assurance evaluations and set aside for subsequent joining 


operations to the lower fuselage and equipment deck assemblies. 


MANUFACTURING PLAN 

1, The following list of detail parts makes up the lower longeron assembly. 
a. Upper composite angle (~77). 
b. Lower composite angle (-77). 
ce Composite strap (-79). 

2. Materials 


a. Thornel 300/SP288 graphite/epoxy - per NAI-1332. 
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3. Layup and Cocure of Graphite/Epoxy Lower Longeron 
a. The 20 plies required by drawing SR-00192Z1 shall be layed up in five 


books. Each book shall be transferred to the brake-formed tool, and 


layup shall continue until the buildup of all plies is completed 
and the two composite angles have been layed up. 


b. The -77 composite angles shall be set aside for subsequent cocuring 


! 
| 
| 
| 
| 


operations, 


c. The No. 1 composite ply (0°) of the composite strap (-79) shall be 
layed up on the previously released (FreKote 33) lower longeron 
cocuring tool per drawing SR-001921. This operation shall be 
repeated until the buildup of all the plies is completed, ; 

d. The fiberglass reinforced filler casting shall be wrapped with a 
layer of structural adhesive (FM-123-5), positioned on the -79 
composite strap and adhesively tacked in place. ! 

e. The -77 composite angles shall be positioned on either side of the 
fiberglass reinforced epoxy filler casting and on top of the -79 | 
composite strap and resin tacked in place. No structural adhesive 
is required between the -77 composite angles and ~79 composite strap | 
as resin bonding is accomplished during the cocuring oprration, 

f. Apply a layer of non-porous armalon over the entire layup and drape 
to shape of componer.t. 

eg. Apply two layers of Osnaburg breather cloth over the layup and drape 


to shape. Do not cesin bleed the composite longeron. 
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h. 


i. 


j. 


k. 


The component shall be vacuum bagged using the reusable rubber 
vacuum bag, and cocured at 50 psi (full vacuum + 35 psi autoclave 
pressure) with a cure temperature of two hours at 300°F as monitored 
by thermocouples. 

Upon removal of the component from the bag, it will be exposed and 
checked for conformity to previously determined dimensions; rny 
discrepancy shall be recorded. 

The component shall be n=t trimmed to final dimensions and delivered 
to Quality Control. 

Quality Control shall map all detectable voids and retain this record 


as part of the inspection record. 


54 


oo co. : iat Ci : So Sen erage: - 
: fo) = . +. 


PP ar a Gn De EN Bie 
‘ ary Ae Jaye, Oye 2 e~ vee GJ 
¢ p eC "anage fe eF.n Same ee wis shames Be 
A ™, = a oy eth 


| 
4 
z 
4 
1 
i 
1 
4 


NR BEAR eed a 


ACCEM-O INPUT CHECKLIST 


| 


i 
7 
H 
t 
i, 
U 


CARD 

| ESTIMATOR NAME LDS. LERANC, 
2 

ESTIMATE NUNBER C Pie §2 


ai 
PART NANE | LOE, Lowee@onl | 
PART NUMBER Pegoomai-is . 
' | 
CAMD 2 INPUT FORMS QUANTITY USED 
ACCEN-1  LAYUP ! 
ACCEM-2 HONEYCOMB CORE PREPARATION loa! 
i 
{ 
ACCEM-3 PART CONSOLIDATION fot 
: ACCEM-4 = FINISHING OPERATIONS lo. | | 
§ ‘ 
} { 
ACCEM-5 = COST PROJECTION bt 
55 


om pow : = a an oa hte Ose 

ooo Fee at eg AS RY es 

- 5 ee te ‘ mS woos 
1 ba ee eter mgt Gas 0 S48 FeSO cmt poe aE 
a ean res wrists 


- 
” 


ee Oe hee ee 2 


tn ee a ee ee —* 


ACCEM-1  LAYUP 


ARD | PART NAME ART UIER Qty 
ow Chee Pe 
t 
TRIM ALLOWANCE ee 1M, 


w 
LAYUP TOOL SAME AS CURING TOOL (CIRCLE Out) ves ae "0 
r Xt! tf = 
OROUL KING WEEE OF OCCURRENCES aa 
a 64 
TYPE OF HAG (CIRCLE OME) DISPOSADLE JL REUSABLE 2 


CARS 2 (BLANK) 
GRAPHITE FIULRGL ASS 


1aP : woveu ADE wovl't 
Cano a capi Pes lpapeer eae) Pe -pearaoe 
OeMsiTy (LB7Sq. tu.) | PORTO FEE , z : 


KEYPUNCH CARD 4 AND CARD 5 ALTERNATELY 
CARD 4 CARD § 


BEND LSCRIPTION 


RECTANGULAR 


SE AENE 
9 oa , ne 


HT: 
I | 


NONRECTANGULAR % 
e, 
‘2 


vores raves jerant we penean Yanwn Gruner’ Varun ovueeny ‘ww 
rir ee Grewen’ ‘eves mrarasy ‘ares orerany Varun fvures’ vevta i 


. tek MB fea Te eee ee oo wires (orenrer ma. ei a. 
LAST ENTRY ON CARD 4 IS "9999"; LAST ENTRY ON CARD 5S IS "000" 


Nise) ; 
WANOLING EETHOD: Ve PREPLY, 2 = DIRECT-ON- TOO! i 
LAYUP MC THOD: T= PANIAL, 2 © BANDSASSIST, 4 © CONRAC AUTOMATIC (720 IPM), 5 = CONRAC AUTOMATIC (366 tPm) 1 
DEPOSITION TECHNIQUE: Fo © PLYSOU-PLY, 2 © PLY OY MYLAR ; 
WPL OF BEND: Vo ® STRAIGHT, SHANT, MALL, 2) STRATSHY, SHARP FOPALC, 3 © STRAIGHT, RADIAL MALE, 

@ eo STRALNT, SARTAL PEMA, 8 6 CURVER, STRET TEASE (TAPED, @ e CURVED, SHRINK FUANSE (IAPE); 

7 © GET (WUE MATERIAL) : 
MATERIAL FCRI: Ve UNIGIRECTIONAL TAPE, 206 WWLY ; 
MATERIAL TYPT: Ve GRAPHIICZEPONY, 2 8 FUMRULASSZFroKy 56 | 


ee oR, 

~ ff ate 

: ~ oe la ye te 

=. 4 : zh i 

imma AES athe ek Se LR MB en net A SM AI PR Ts A eRe Pe PR ETE i a 
SATAY ie La 


SE OE ar mpg igh: Ace ee Seen are ee 
olen ae Soe —— . — =~ 


ACCLM-1) LAYUP 


CARD |) PART NAMI aft AUMBER gry 


BI 
TRIM ALLOWANCE iy A)". 


5 accdin a ln el 


a 
LAYUP TOOL SALAS CURIG TOOL (CIRCLE Ol) ran} oo ; 
re OF OC & 
OLBUL FENG WSO URREACES ab 
‘sx 4 
UPC OF BAG CCTRCLE ONC) DISPOSABLE 1 REUSABLE 
CARD 2 = (BLANK) 
GRAPHITE Finese : 
: war wove Tan waves 


. CARD 3 cost ($/t0) ae Lae 

oinsity Gesse.te) Pog 

KEYPUNCH CARO 4 AND CARO 5 ALTERNATELY ; : 
CARD 4 CARD 6 


\geroo \ BEND ESCRIPTION PLY DESCRIFTioN 
DIMENSION 
{ a Saxe pee: 
! nl 
: RECTANGULAR NONRECTANGULAR 
be ; 
: { 
? CO i 
if 4, cen 
; a, (1N.) 
i y . 
jaa 001 9) 
: poh fa | fa ' 
ae ie 
- ; 
—S wan varus | 
t a t§-a. | 
} 
| ae : 


eres waren wrerus’ ‘anus arenes’ ‘asus avpausy Yures press’ Vets te og foun 
even reves aruvesy ‘ares Erusun’ Yaran ermcesy ‘aren serusy vesu 


aren areas preveay Gove Graven Vanes ermreny asus premeny "eeu 5 

eres eevee Grapes’ ‘ares areren’ ‘ares brarvay Vales fropesy van) remy 

‘ ‘| = * one eee 44 rv Yo 4 bf = 2 ay 
LAST ENTRY ON CARD 4 1S "9999", LAST ENTRY ON CARD 5 IS "000" 

grein 

HALOLI POTD: 

LATO NET: 

OEPOSLTIOY TECHNIQUE: 

TYPE OF DLA: 


© PREPLY, 2 © DIRECT-ON- S03), 
© MAMIAL, «2 @ BANDOASNIST, 4 © CONRAC AUTOMATIC (720 1PM), $ © CONRAC AUTOMATIC (360 108) 
© PLYON-PLY, 205 PY ON MYLAR 

© STRAIGUT, MEARE MALL, fe STDAT HT, SeaRe, FEMALE: 


J» STRAIGHT, RADIAL MALL; 
STRAIGUT, SABE PEMALES S ° CURVEN, SERETUH FLANGE CTAPLD§ 6 6 CURVED, SHRINK FLANGE (1APL DY 
© CURT (NE HATERIAL) 

* UNTEIRECT EAL TAPE, 2 © bate! 


© GKACHITEZEPAY, De HUBT ASEAN ZITO 57 


MATERIAL I CRH: 
MAILRIAL Dyed: 


~~ — wee we mm 


a Beaten s tees 


pe up ee: en AF a ee ere cee, 


mes 
- oe 


. ee ‘ a ifodaye 9 ae A oes aoe ace 
: - corm eA RR a a ti Apes Sok a aaa 
piece est PE ATS Vice SED CERT, PE ORI N= MAT FES ems 
i dea a cet MTR haan eR ea aa aT Waa tale: 


ACCEM-3 PART CONSOLIDATION 


CYCLE NUMBER 
: BART WARE - es NUMBER 
COMPONENT DETAIL PARTS ' 


NUMBER OF LINES USED 43. cat TS 10) 


CONSOLIDATION OF DETAILS 
CARD 3 ADHESIVE (CIRCLE ONE) NO 
APPLICATION AREA: 


eo ef 


ADOSTIONAL OPERATIONS 


(CIRCLE IF APPLICABLE) BONDING: 
CURING PROCESS 
VACUUM BAGGING 
TYPE OF GAG: (CIRCLE ONE) DISPOSABLE: 
RESIN BLEED: (CIRCLE ONE) NO: 


PLY-TO-BLEEDER RATIO: 
BAGGING AREA: 
SEALING/CLAMPING PERIMETER: 


THERMAL EXPANSION MOLOING 


EXTERNAL MOLD CAGE DIMENSIONS: LENGTH: 
WIDTH: 

DEPTH: 

CURING TOCL: (CIRCLE ONE) AUTOCLAVE: 
OVEN: 


HEATING ELEMENT: 


58 


seen bp Aa hel. nha Pr weed o> See 9 ry AT 
2 Jeo mgt eee.a 6 Fee tae ly EPR 
eves ~ ° eee sre ass 9 


. é cae 
onthe CaP a ee I tel AIS SRF SSAA AE, Ce a = ae, Y_” weer SY 


' 
@ ves: 1 


os A $Q. IM. 


" 
_l SPLICING: _2 


12 t2 
1 REUSABLE: 
Pra) VES: @ 


z 
arn ae 
282.4. 


= 


: eee 


Soe a ee eh ates ea Fa 5 bE 


ACCEM-4 FINISHING OPERATIONS 


PART NAME 2 BART esis ‘ Qi 
Cano | LOWE Longeton) — *"'Se500 21-19 ott 


ee 


CARD 2 (OMIT IF LEFT BLANK) CARD 4 (OMIT IF LEFT BLANK) 
NET TRIM OPERATIONS HOLE OPERATIONS 


©, AVERAGE 
| STHICKNESS 


SE 6 Oe 0 2 2 0 


CARD 3 CARD 5 
LEGEND LEGEND 
OPERATION: 1 = HAND ROUTING OPERATION: 1 = DRILLING 
2 = MACHINE ROUTING 2 = COUNTERSINKING 
3 = HAND SAWING 3 = COUNTERBORING 
4 = MACHINE SAWING 4 = REANING 
5 = HAND SANDING 5 = HOLE SAWING 
6 = PORTABLE TOOL SANDING 6 = HOLE PUNCHING 
7 = TACHINE SANDING FIXTURE: 0 = NO 
FIXTURE: 0 = NO, 1 = EXTERNAL 
1 = YES 2 = INTERNAL 
TEMPLATE: 0 = NO TEMPLATE: 0 = NO 
Y= YES Y= YES 
INSERTS: 0 = NO 
1 = YCS 


scixitetiem eee Sf 


r 
PART AREA] Bg 150. IN. 


(CIRCLE ONE) COL. 1 T 


CARD 4 

co LEA CURVE SLOPE 
Ee ae uy (a) LayuP 
‘ ih . i 
mts GR tu) come preparation we 
i (c) PART CONSOLIDATION : 
, (d) FINISHING OPERATIONS : : 
a 


(e) TOTAL FACTORY LABOR 


ACCEM-5 COST PROJECTION CARD | | 
{ 
UNIT ween LORD ' 
AVE. LOT Size st Qua, | 
TYPE OF ESTIMATE | 
UNIT COST . COL. 2) NO 0 VESCL) (CIRCLE OnE) | 
| CUMULATIVE AVERAGE COST CO. 22 NO 9 VES CEP ICIACLE One) ; 
i CUMULATIVE TOTAL COST COL 23 10 QO VESTS (CIRCLE ONE) 
CARD 2 FACTORY LABOR PROJECTION FACTORS ™ 
LEARNING CURVE: LOG-LINEAR wn CUM, AVE. 1. (CIRCLE OnE) | 
i DATA INPUT OPTIONS 
H 


—. 


k 

f 

DATA INPUT OPTIONS 

} (CIRCLE ONE) 2 LaBoR RATES 

: wore (a) FACTORY LABOR 

es (este) > (b) QUALITY CONTROL 
(c) TOOLING 

. (4) MFG. ENG. 

; (e) ENGINEERING 
(f) GRAPHIC SERVICES 


rr ciaes Ree OPTIONS 


E ONE) 39 © SUPPORT FUNCTIONS GaRDe CARD? CARO 8 CARD 8 
ae 10, BASE ga UNIT "FACTOR LABOR HRS/MAT*L $'5 
come (9) SP quaity contro 3 
TOOLING st UT 
MFG, ENG. ql gb ‘ 
: ENGINEERING a yl 
GRAPHIC SERVICES 
: SUPPORT gigs - S ; 
aia aa a Wrath lar arn ime caonie eeavicce ees PROOUCTION MATS. 
OATA INPUT OPTIONS BASE UNIT: 1 = HOURS, 2 © NOLLARS 
ee (CIRCLE ONE) 4 OVERHEAD RATES Pataca: 
ITEMS (a) = «1, (2),Q) (a) FACTORY FABRICATION 
Tens (1), (2), (3) 1h, (b) QUALITY CONTROL 
(c) TOOLING 
(d) MFG, ENG. 


(e) ENGINEERING 
(f) GRAPHIC SERVICES rom, ' 
(1) TOTAL LABOR 
(2) MATERIAL 
(3) AQMINISTRATIVE 


ee ie Se 
, tyes + WA. . CE Se ae safe aye eres 

roc ees FY dae Se ans 
+ Fen O0- page Wide ray 5 Ra a 


Met ala Rat i 


ra ea vo we ere SMa cal O Mee a ea eM te 
sh Ort Stet Ve Wee eR Saco oN Me 
ali RN 


Pe ee 


T SNOTAD3FONR 1509 

t SNOILV4340 SNIHSINIG 

t NOTALYOIIOSNOD iauva 

9 NOTAVM300 3409 9N09A3ND4 

2 NAVI 
ALT ANIMA 


SWYO4 LNENI 


SI“TZSTOONS «= BSIGWNN Lave 
NOU3IND1 Y3MO1 s3WVN Luvd 


ZI=wI 138d «=tYIGWAN ZivKILS3 


9L/272/69 = 8449 INVWGST °° = suORVEAS? 


PALE LPL LES LD APD AD AD DS ED 


PAVWELS? 1599 32159d009 J332NVAGY 


61 


d 
‘ 
j 
4 
i 


"€ tI oro 0°90 00°9 00°99 


T 06 
°€ tT of0 o°n 00°9 09°99 T 3% 
°€ § Tt o*0 0°0 00°9 00°39 2 ys 
nen ws ww 7 ——— csesee sesses =. 


GA l4 4519 viuv HIQIA 419~37 1419 yO 


WOITLGINIS3IG AVe 


dE°6 0*%0T09°0 
oL°s 0%S090°n 
oL°8 0%S050°0 
00” €6 0380N0°0 
00°02 004000°5 
00°02 09%000°0 
4so3 ALISNIOG 
betetentemeee 


VAVO Wivjive 


oo°t SIINVAOVW wires 
» 3A1L0 


ana 


0000 e 
0 001 0 ay Ae 
oo 60°0 )«6 0°09 sat at at 5 ft a ‘ ; 
oe —ee ——— td i 4 
mg 3 HONID «94 10 HI ae 07 7 
——s. oe ewe e 7 @:! 
Vivo ON3a oe 5 
3 35 
Ae u 
ae 
NIAQA——SSV19N39I4 a j 
3AVA wZ1--SSVI9NI0T 4 $e 
IdVL wE—SSV19NIGT4 Rae i 
NJAON——31 Dave ae 
3QV4 wZ1——31 THEV D9 ag 


34Vi wE——31 BHdvED mate 


VYOOL INT¥ND = 10N TOL dNavi 
d4i-  3*3GNWON Luva 
JISNV «=f IWYN ANN 


. 
i all 
* 
5 * 
z i os = 
ila in oh me a EN PR Pe a: Meat A” 


Pana Rae 


06°94 


d6¥arsS 
AM3983d 


O*°OEZ 


4803 


Lt°eoset 


(°nNr°os) 
dvuos 


#80°0 


seeesese 
T6s°9 


16s°9 
0%0°0 
oz20°90 
€to°9 
982°O 
6€6°S 
642°9 
€t0°o 


2s°tl 


1H973" 


9T°SIE24 


«°mr° os) 
39vSN 


#8030966 
0s0°0 


039°9 
o°9 
0°90 
0°90 
0°90 
0s0°9 
0°0 
o°0 


an13S 


anavi 


Se os 


34Vi wf-—31 IHdVED 


3VL wl—~31 THdVES 


WIILVW 


SY¥NDH WidVv4 ONIG 


ONAV? Will 


W4010NS 
WOOL INIMN) GL SNVUL 
AnI9V 3SVII3N AlddV 
WO INT WD NVITD 
WOL dNMAVI OL SNVML 
wOTAISO€30 Ald 
MVIAN NOT LISOd 
WOOL @NAVI NVI13 


SWIOH GuvONVAS Aw0lIV4 


an arce ea 


.. rt? .* 
er 2) : cf 
Sits Aaiees tere Pit 5 Re testy: 
: Nas : 
woe = te, 
a Aka cette at ce, 


63 


salle sdeshd thattine a iinniee neta matin ae 


tT 0°70 


00°09. ss 


2 tA) 


bf am | 0°0 00°9 06 
°€ tt o°0 0°0 00°9 00°09 ¢ sf 
°€ tt o°0 0°0 02°? 00°99 «=6ot «(9 
OM 2 4 aSIO V3uv «=HAOIM =619M37T 49) IO 
TaviN 4£93%-NON 4334 
WOTLG149S30 ANd 
O£°6 a~nt00°0 
| 04° 0%S000°0 
| 02°38 0%S909°0 
) 00°€6 092000°0 
! 00°02 00%000°0 
| 09°92 99990°0 
aso ALISN30 
0089800892808 oewewoenwes 
| VAVO WivdivW 
| 
| 00°Tt SIIVVADTVW whys 


anavi 


3°0 0°90 0°0 o ' t 9 
9°90 0°0 0°90 ot Tta 
0°90 0°0 a°a ao ¢ ft a 
a4 ud Hi9N37 GL 10 HT a 
Vivo On3¢ 
NIAOM—~S SV 19NIGIS 


IdVi wo ZT ——-SSV19NI9I4 
3dVi wE—-SSV19NIDIY 
NIADM—— 31 THAVUD 

JAVA wZI—— 31 [Hava 
JdVA wl—— FL IHavED 


IDL INIAND = TOOL sNAVI 
64—- 2YIBWAN LuVd 
A4VYUiS SIWVN AUVd 


NESTE 


ees 


Se TAD lataciid hall Meena lis 2 bee i a at 


PAS ee RO RT IRIN mr ree me 


pia ies CU  etig see een 


oz°stt 9L°S FV wE——F1 THdVUD 
4so3 AHO TAM 
06°94 #0°9S49 B0°%STT? FAVE wl—— 34 THdveD 
4V49S (°NT°OS) (°NI°OS) WIYdkWW oy 
4N32U3¢ dVUIS 39WSN ~ 
9°9 SYNOH HOLIV4 ONIB 
20040866 SSleeeese 
906°2 0s7°0 dNAVT WoL 
936° 0s0°9 VWAOLANS 
695°2 9s0°* NOILIS0439 Atd 
OT0°O osu AN39V 3SV3T3U Alddv 
£03°0 0°09 WOOL dNAVI NV31) 
Nn d-13S SYNOH OYVINWAS AYOLIVS 


dNA¥ 1 


66 


NIAO =21004 ONIN? 


00°2s2 2UILIWTYId INI GWVID/ONIIWIS 90°09¢ 3VINV INIS9VE 
: IVVSNAY = s9NTIOVG WNNDWA 


Pd ZALD 6T-T26T00NS = sUzEHNW LuVd : 


NOWI9ND7 Y3ND7 t3WYN LUV 4 
t 2°ON 39949 


NOTAVOEIIOSNOD sava 


ERT yee ER CTY SERS ee 


seseeese 


zez°t 


%00°0 
¥00°9 
¥t0°0 
610°9 
990°0 
$£0°0 
s€0°9 
$00°0 
400°0 
#£9°9 


200°C 
200°0 
N91°9 
400°n 


8€o0*°o0 
Bst°o 
s1to°0 
etorn 
9€0°9 
090°0 
900°0 
920°0 
#00°0 
zt0°0 
9Ti°o 
tro°0 
2€0°9 
%10°0 
200°0 
T90°0 
022°9 


Ne 


Len, ESE 


seeetees 
oso°0 


SWOH WioL 


WOOL NV339 
3GISv 32 éNAVT JAIW3y 
UVie 3$390%d JAOWIy 
SIVNOIOWY3IH! JAOW IH 
SV@ °SNIW 3A0WIy 
Sduv12 3Sv3tsy 
NAAD M4 Luvd 3A0Ww2» 
SINI1 °SVA 3Sv313y 
SQVIV °3°L BSV3VIy 
3000 N3¢0 

300 waLsv 


SLYVHD 3A0W3Y i 
NMOO Ines - i 
4934) 37949 


S¥30NDIIN 1395 
JUNI INTHNI 


4000 380193 : 
SV37 WO 93ND 
SOV33 °3°2 193NND3 
S3N17 WANIWA 1930NOD 
N2A0 NI dNAVI OvOT 
*ANT VIGWYND 99ND 
3MT? WANIVA 2A0NIY 
S1vW3S 33H) 
NANG SV HiNnOWS 
SINIT WNNWA 193aK0) 
$3903 auv1)D 
SVE FIGVSNIY ATaLY 
SVdIOWUIHA VIVISNT 
44019 ANJA Alaav 
WIIS SNOUNENON Aedav 
S¥IVi30 J19NISS¥ 
STIVA30 £14 3ud 

324903 340439 


67 


fo8 oe ee meng 


* 
-# 


dN 23S 


0 ee www 


PPS AP AD ee 


SWIOH GEVIAVAS ANOLIVS . 


900082892 owe eee 


NOEAVIIIISGNID Live 


TR a ET A$ IE TOUTES OI rer rae = - 


2ESeeees LQUss eee 
6LL°0 022°0 SuNO4 WLOL 
SNOILV¥3dN 3304 
94° WAOL3NS 
029°0 ONT TONVH 
9zt°o 320°0 QNIONYS INVH 
€¢c9°0 AWAOLANS 
$$2°0 ONT TIONVH 
azced 002°3 QNILNON INTHIVW 
: SNDILV¥3d0 WIML 13N 
| nee eo eee 
: rae) 6-1 3S SWNOH IUVONVAS AYOLIVS es 
7 me) : 
| = oe 
ONIHS INI 4 Cae 
[+3] 
We} 
0 0 00°92 «=6%°0 S 
0 t 0N°92T 64°90 z 


ee wee ead wow ww mp eee 


edwak 8° LdtS HLIONID «= NDTHL 3903 
WIM °3av 


Con TP WLU 


A ES ED NS 


SNOILVH3dO WEYL LIN 


00°Z3Z SUILINI Id 
00°0%S sv2uv LuVd 6T-1Z6TO9US s4IGWON LYVd 


2 sAL9 NUYIONOT YIMDT SIWYN LUVd 


QNIMSINIG 


H 
4 
i 
: 
a 
; 
t, 
4 
4 


on : 
taal of 
\ 
’ 
os 
S9eesess Py sees FS ' 
eso‘t! oOLe°? Suno4 Wid, . 
} 

6L4°0 022°0 SNOTAVN3EO ONIHSINIG 
ze2°t osa°n NOITAVISWSNOD Luve ? 
o°0 9°0 43%dé 3¥03 GWOJA3NOH ! 
£245°6 90t°0 dnavy i 
_— aia Ee eee ae oe > 
NY dN 135 SWNIOH JYVONVAIS AWIAIVS . 


, 
i 
i 
7 
] 
| 


A A AP AP PS ID LPP DD LD 


"SWI FIVONVAS YOSVT AMOLIVS WFL0L 


ec ecctiineescucn toch ocean taemneten th oh ita at cosheinene innate th diet nein sedi hea aes 


COST PROJECTION 


BESO SOS ODEDe- 


| 
PRODUCTION COST ESTIMATE AT UNIT NO.: 1000 
AVERAGE LOT SIZE 10. 
LINEAR UNIT CURVE 
PROJECTION FACTURS T1.VAR CURVE SLOPE 
AES WRENS CE GENE Cem ie Ce, SAE Ge Gh: See ie Oe Ee ote ee et Tee gfe orn Girne ee 
LAYUP 13.38 79.40 % 
HONEYCUMB CURE PREP 7062 85.60 
PAKT CONSGLIDATION 11.63 80.20 2 
FINISHING OPt RATIONS 21693 76.20 % 
LAbOR RATES 3/HR 
FACTORY LABOR 10.00 
QUALITY CONTRCL 12250 
TCOLING 14.00 
MEG ENGINEERING 15.00 
ENGINEERIKG 11.75 
GRAPHIC SERVICES 9.00 
SUPPORT FUNCTIONS BASE FACTORS ; 
QUALITY CONTROL 1 } 6.20 | 
TOOLING 1 } Q.12 
MEC ENGINEERING 1 1 0.14 
ENGINEERING 1 1 0210 
GRAPHIC SEKVICES 1 i 0.08 
SUFPURT MATERIAL 7 z 0025 


UVERMEAD RATES 


aD Ee En GP Ge EE GEE EP ae ee 


FACTORY LABOR 1.900 
GUALITY CONTROL 1.200 
TOOLING 1.&CO 
MFG ENGINEERING 1.100 
ENGINEERING 1.750 
GRAPHIC SERVICES 1.300 
MATERIAL 0.200 
ACMINISTRATIVE 0.256 
70 


ae 


iy Waa: es) 2 
NE Tl a eS : 


SOR el a Bali aba ae Laat eae 


\ 
‘ 
. 
A 


eo ats Baer as 
oy 6O-agy, of nage, meer 
; ; ae ens Soo Oe 
= ute i = 
u y sere OP™R pat 
L elit. eee 2 saa ret, io.” Te ale HS EE eS ee eS Se WR eG 
— abi NOE, wT ero uee Te te ede Oe 


COST PROJECTION 


UNEY COST ESTIMATE at 1 1000 


COST ELEMENT STD. HRS T 1000 HRS DOLLARS 


SOG eeee eee ee & ee E> Ww Goo Maes ee Pas Oe Ee a 


FACTORY LabOk 


1 
| 
| 
{ 
| 
| 
{ 
| 


LAYuP 9.59 12 65 126.47 
HUNEYCOMB CURE PREP 0.0 0.0 0.0 
PAKT CONSUL IDOATION Le2e 2.60 22.34 
FINISHING UPERATJONS 0.80 1.17 17.56 
TOTAL FACTORY LABOR 12.63 15.61 183.46 
SUPPOKT LABORS 
QUALITY CONTRUL 3012 39.03 
TCOLING 1b? 26.23 
MFG ENGINEERING 2.19 32.79 
ENGINEER ING 1.56 28.35 ; 
GRAPHIC SERVICES 0.78 7.03 
TCTAL SUPPORT LABOR 123042 
LABOR CVERHEAD 
FACTCRY LABOR 348.57 
QUALITY CONTROL 46.8% 
TCOL ING 39.35 
MEG ENGINEERING 36.07 
ENGINEERING 32212 
GRAPHIC SERVICES 7.73 
TICTAL OVERHEAD 510.66 , 
TUTAL LABOR 817.54 
MATERBAL 
PRODUCTION MATERIAL 245.60 
SUPPURT MATERIAL bo.) 
MFG. ALLOWANCE 16£.77 
OVERHE aD 119.55 
TOTAL MATERIAL 717.32 
ADMINISTRATIVE OVERMEAD 3863.72 
j 
TUTAL CUST 1918.58 
SVSETVesageesy 
WEIGHT 
La YUP 17.28 
HONEYCUMB CORE PREP 0.0 
TOTAL 17.26 
71 
we - a — : ee gt ° i =: eal = 
we > Moingi Peo. oe +70 > ee Wf 


Te Oe Oe eS TM a ote Be eek Se ME eS eR Sg Sew Pn ght OV eet ee ee | ae eae 


COST PROUICTION 


CUMULATIVE AVERAGE COST ESTIMATE AT T 1000 
CUST ELEMENT STO. HRS 


FACTURY LALUR 


LAYUP 9.59 
MONE YCOMB CORE PREP 0.0 

PART CONSOLIDATION bo2@ 
FINISHING OFERATIONS G80 


TOTAL FACTURY LABOR 11.63 


SUPPURT LABORS 
QUALITY CONTRCL 
TOOL ING 
MFG ENGINEERING 
ENGINEERING 
GRAPHIC SERVICES 
TOTAL SUPPORT LABOR 


LABCR fVERHEAD 
FACTORY LABOR 
QUALITY CONTRCL 
TevL ING 
MFG ENGINEERING 
ENGINEERING 
GRAPHIC SERVICES 

TOTAL OVERHEAD 


TOTAL LABCR 


MATERIAL 
PRODUCTION MATERZAL 
SUPPORT MATERIAL 
MFG. ALLOWANCE 
OVERHEAD 
TOTAL MATERIAL 


ADMINISTRATIVE OVERHEAD 


TOTAL COST 
WEIGHT 
LavuP 17-28 
HUNEYCOMB CORE PREP 0.0 
TOTAL 17 .2é 
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T 2000 HRS 


19.214 
0.0 
2e33 
1.91 

23037 


4&6? 
2.80 
3-2? 
2034 
1.37 


a 


DOLLARS 


191.36 
0.0 
32 60 
28.60 
274.61 


58.43 
39.26 
“9.08 
27246 
10.52 
164.75 


$21.75 
70.21 
£8.89 
$3.99 
48.06 
11.57 
764.37 


3223.72 


345.60 

86244 
167.59 
119.92 
719.51 


485.81 


2429.03 
FHSS SHEERS 


ca nl i i A A a a ll i a eal 


i 
' 


COST PROVFCTICN 


CUMULATIVt COST ESTIMATE AT T 1000 
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COST ELEMENT STO. HRS 1 2000 HRS DOLLARS 
FACTORY LABOR 
LAYUP 9.59 19338.95 191359 46 
HONEYCOMB CORE PREP 6.0 020 0.0 
PART CONSOLIDATION 12% 2320 038 32597027 
FINISHING CPERATIONS U.80 1906.44 28595.56 
TOTAL FACTORY LABOR 11063 23370.% 774006037 
SUPPOKT LABORS 
QUALITY CONTROL 4674015 58426.86 
TOOLING 2804.49 39262087 
MFG ENGINEERING 3271.91 49078.58 ‘| 
ENGINEERING 2337208 27460064 
GRAPHIC SERVICES 1160.56 10516.846 
TUTAL SUPPORT LABOR 184745 069 
LABOR LVERHEAD 
FACTURY LABOR 521752200 
QUALITY CONTRCL 70112019 ) 
TOOLING 5889430 
MEG ENGINEERING 53986046 | 
ENGINEERING 48056012 
GRAPHIC SERVICES 11368.53 
TOTAL UVERHEAD 764369 050 
TOTAL LABOR 1223722.00 | 
MATER TAL 
PRODUC TION MATERTAL 345599 eu2 | 
SUPPORT MATERIAL 66399.94 
MFG. ALLOWANCE 5654.22 | 
OVERHE aD 87530.75 
TOTAL MATERIAL 525184.69 | 
ADMINISTRATIVE CVERMEAD 437226.25 
| 
YCTAL COS? 2186132.00 i 
SRESVSSsesS 
WEIGHT 
Lavur 317279.98 
RONEVCOMB CORE PREP 0.0 
TOTAL 17279.98 
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LOWER FUSELAGE PANEL (SR-001921-15) 

DESCRIPTION 

The lower fuselage panel is a relatively simple structure composed of three 
ply (0° Ri /+45° +) graphite-fibarglass/epoxy hybrid skins with localized 


G GR GLT 
fiberglass/epoxy buildup areas along the edges of the panel with a honeycomb 


a 
4 
Ss ah A i a A age eR stall 


core substructure. The tooling selected for the fabrication of this structure 
consists of a “brake formed" steel curing surface mechanically attached to a 
fiberglass/epox, honeycomb sandwich base. This concept allowed one to obtain 


excellent heat-up and cool down rates while maintaining the weight and cost 


of the tool at a cost competitive base as compared to total metal or plastic 


tooling. 


The hybrid skin assemblies for the lower fuselage panel were layed-up in the 
flat, with the outer skin being draped into the release coated (Fre-Kote 33) 
“female” tool, The fiberglass/epoxy localized buildups were then located and 
resin tacked in place. The localized fiberglass buildups were then located 
. on the honeycomb core assembly and the inner skin assembly was draped and 
formed to the honeycomb core, No structural adhesive was required between the 
skin assemblies and honeycomb core as resin bonding was accomplished in these 
areas through the fiberglass/epoxy adhesive prepreg of the hybrid composite, 
The assembly was then vacuum bagged using a reusable rubber vacuum bag and 
cocured in one operation in an oven at vacuum pressure (15 psi) for two hours 
at 300°F with no resin bleeding being accomplished, After the cocuring cycle 
the lower panel exhibited an excellent aerodynamic surface on the outer mold- 
line skin, with the total assembly displaying good dimensional tolerances and 


configuration stability. The panel was then net trimmed and subjected to 
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Quality assurance evaluations with no out-of=pattern readings heing recorded, 


| 
The panel was then set aside for subsequent joining to the lower longerons | 


\ 
and equipment deck, 


MANUFACTURING PLAN 
nce leitch ha Sian) 


1. = The following list of detail parts makes up the lower panel assembly, 


&. Composite skin ~ upper (-69) 
b. Composite skin ~ lower (-67) 


3 
c. Honeycomb core ~ 3,1 lhs/ft (~65) 


2. Materials 


a Thornel 300/sP288 graphite/epoxy - per NAI~1332 
b. Narmco 3203 fiberglass/epoxy 


Cc. Aluminum honeycomb core <- per NAI~1171, Class I 


3. Machining of (-65) Honeycomb Core 
Ne ee eat rnaenreenrasanerunenpepaeeape 


ae The honeycomb core shall conform to NAI=-1171, Use 0.0007 foil, 
3 


te RAR eS Ak eee eth OT Tek ot 


0.125-inch cell, 3.1 lbs/ft density, 5056-39 aluminum alloy 
(CR III coated) per specification QQ-A-250/8, 


Machine honeycomb core per drawing SR-001921 (<15). Note ribbon 


direction, 


{ 
4 
1 
a 
{ 
{ 
} 


c. Roll form core to shape of lower panal cocuring tool. 


Layup and Cocure of Graphite-Fiberglass/Epoxy Hybrid Skin Assemblics 
oe LORY Hybrid Skin Assemblics 


a. The No. 1 composite ply (0° « graphite) of the lower skin (-67) 


shall be draped and formed to the lower panel cocuring tool, 


7 matte 0 


b. 


Ce 


f. 


g 
he 


i. 


ke 


| + 
| 


The No, 2 
be draped 
The No. 3 


be draped 
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composite ply (90° = graphite) of tha lower akin shall 
and formed over the No. 1 composite ply (ply-on=ply). 
composite ply (+45° fiberglass) of the lower skin shall 


and formed over the No. 2 composite ply (ply-on=ply),. 


| 
| 
The -6 honeycomb core which has been previously machined and roll 
formed shall be positioned on the lower skin. No structural | 
adhesive is required batween the honeycomb core and lower skin 
assembly as resin bonding is accomplished through the fiberglass/ 
epoxy adhesive prepreg ply during the cocuring cycle. | 
The No. 1 composite ply (+45° fiberglass) of the upper skin shall i 
be draped and formed over the <-65 honeycomb core. No structural 
adhesive is required between the honeycomb core and No. 1 composite 
ply of the upper skin as resin bonding is accomplished through the 
fiberglass/epoxy adhesive prepreg during the cocuring operation. 

The No. 2 composite ply (90° = graphite) of the upper skin shall be | 


draped and formed over the No. 1 composite ply (ply-on-ply). 


The No. 3 composite (0° = graphite) of the upper skin shall be 
draped and formed over the No, 2 composite ply (ply-on<ply). 
Apply a layer of non-porous armalon over the entire assembly. Do 
not resin bleed composite skins. 

Position fairing blocks around periphery of assembly to prevent 
core crushing during cocuring operation. 

Position rubber tooling aids in core transition areas of assembly 
to prevent core migration. 


Apply two layers of Osnaburg breather cloth over the entire assembly. 
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1, The component shall be vacuum bagged using the reusable rubber 


vacuum bag, and cocured at vacuum bag presaure (15 pai) only, in 


brary 


an oven with a cure temperature of two hours at 300°F as monitored 


by thermocouples. 
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ACCEM-0 INPUT CHECKLIST 


ESTIMATOR NAME amon so. BETTNER, } 
at 

ESTIMATE NUMBER LSIo 

PART NAME L_LOWE?, PUSBLAGS Fine | 

PART NUMBER $2~ C0192) (-1 


CARO 2 INPUT FORMS QUANTITY USED 
ACCEM: 1 LAYUP 0,2 
3 
ACCEM-2 = HONEYCOMB CORE PREPARATION le.t) 
5 
ACCEM-3 PART CONSOLIDATION lo,i) 
7 
ACCEM-4 — FINISHING OPERATIONS 1o.1} 
] 
ACCEM-5 = COST PROJECTION lo, 4} 
78 
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ACCEM-1 LAYUP 


CARD | y ARI NAME 


(were smn 


ART SIUMBER 


5! 
TRIN ALLOWANCE Vera 
a 
LAS uP TOOL SAME AS CURING TOOL (CIRCLE Onc} wy KO 0 
t @ 
OEBULKING WEISER OF ICCURRENCES ro 
63 <j 
TYPE OF BAG (CIRCLE ONE) DISPOSABLE _]_ REUSABLE 2 
CARD 2 = (BLANK) 
GRAPHITE FIBERGLASS 
TAP. WOVEN TAPE WVEN 
Carn 3 COST ($/U8) d 
DENSITY (LB/SQ.14.! \ 
KEYPUNCH CARD 4 AND CARD 5 ALTERNATELY 


\ J 

rt tT Ret tT | 
Es 
=o 


a 


BBEP 


{eo 


| aes 
 PBRF 


PLY OESCRIPTION 


AREA 
SQ. IN.) 
- Py ' 


«! 


is 
aii 


LAST ENTRY ON CARD 4 IS "9999", LAST ENTRY ON CARD 5 IS "000" 


LAYUP METHOD: 
DEPOSITION TECHNIQUE: 
TYPE OF BEND: 


MATERIAL FCRH: 
MATERTAL TYP; 


= MANUAL, 2 © HAND-ASSIST, 4 © CONTAC AUTOMATIC (720 IPM), 3 © CONRAC AUTOMATIC (360 LPM) 
= PLY-CN-PLY, 2 © PLY-ON-MYLAR 


= STRAIGHT, SHA: , MALE, 2 © STRAIGHT, SHARP, FEMALE; 3 © STRAIGHT, RADIAL ALE; 


i 
j 
{ 
1 
| 
i 

1 © PREPLY, 2 © DIRECT-ON-TOCL : 

1 

y 

1 

; = STRAIGHT. RADIAL, FEMALE; § © CURVED, SHRINK FLANGE (TAPE); 6 © CURVED. STRAIGHT FLANGE (TAPE); 

1 

1 


» CURVED (WOVEN MATERIAL) 
© UNIDIRECTIONAL TAPE, 2 © WOVEN 
© GRAPHITE/EPORY, 2 © FIBERGLASS/EPOKY 79 


ACCEM-1 LAYUP 


Ge eee ee ee ge ae 


CARD 1, PART NAME PART SUMBER qry 


TRIM ALLOWANCE 


Bt 
| | LA | InN, 
a 
LAYUP TOOL SAME AS CURING TOOL (CIRCLE ONE) YE WO 10 
ome 


t 
DEBULKING UNDER OF OCCURRENCES 
63 6 
TYPE OF BAG (CIRCLE ONE} DISPOSABLE 1 REUSABLE 2 
CARD 2 =‘ BLANK) 
GRAPHITE FIBERGLASS 


TAP WOVEN TAPE WOVEN 


CARO 3 COST ($/18) 
DENSITY (LB/SQ. IK.) 


> 


i 


“LEGEND 

HANDLING METHOD; = PREPLY, 2 © DIRECT-ON-TOOL 

LAYUP METHO™- © MANUAL, @ © KAND-ASSIST, 4 = CONRAC AUTOMATIC (720 IPM), 5 = CONRAC AUTOMATIC (360 10m) 
DEPOSITION iL CKNIQUE: = PLY-ON-PLY, 2 © PLY-ON-MYLAR 


1 
1 
1 
TYPE OF BEND: : © STRAIGHT, SHARP, MALE, 2 © STRAIGHT, SHARP, FEMALE; 3 © SYRAIQHT, RADIAL MALE; 
? 


STRAIGHT, RADIAL, FEMALE; § © CURVED, SHRINK FLANGE (TAPE); 6 © CURVED, STRAIGHT FLANGE (TATE); 


= CUAVED (WOVEN MATERIAL) 
MATERIAL FORM: 1 = UNIDIRECTIONAL TAPE, 2 © WOVEN 
MATERIAL TYPE: 1 = GRAPHITE/EPOXY, 2 © FIBF ssLASS/EPOKY 80 
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ACCEM-2 HONEY7OMB CORE PREPARATION 


caro 1 PART NAME PART NUMBER TY. 
Hon o il 


} camp 7 MATERIAL DESCRIPTION ; 
CELL SIZE: 1.2 IN, 
DENSITY: nas FT. 
THICKNESS: ; 
[ AREA: SQ. IN. 
' cosT: S/PART 
OPERATIONS aa j 
SAWING LENGTH OF CUT: [a4 4 aa a JIN. : 
camp ACHINING fl 
| FLAT LENGTH OF CUT: IN. 
: MAXIMUM WIDTH: IN. 
CONTOUR LENGTH OF CUT: IN. 
MAXIMUM WIDTH: IN, 
STEP LENGTH OF CUT: IN, 
: WIDTH OF CUT: IN, 
SCARF LENGTH OF CUT: IN, 
WIDTH OF CUT: IN, ‘ 
ce CARD 4 ' 
BLEND LENGTH OF CUT: IN, 
CUTOUTS QUANTITY: ! 
21 ‘ 
' HANDFORMING (CIRCLE ONE) YES: bus! NO: LO. al 
_ 
: BRAKEFORMING RADIUS OF CURVATURE: IN. 
(CIRCLE ONC) DIE LENGTH <6& FT: >5 Le 


NO. DIE CHANGES: 
NO. DIE REPOSITIONS: 


LIQUID POTTING VOLUME FILLED: Pag epi E0, IN. 
; 6) 
t TAPE FOAMING VOLUME FILLED: Lo. yy . A. 4 JCU. IN. 


C2 ot ee ee Fe ee ge he Pe ete ee ee ee Ba eee eee ee ee ee ee ee Cg ee 
2 a Pe ECT Pe pe Mee mT he te ee Ces ae See ag ee mes 


ACCEM-3 PART CONSOLIDATION | 
to 
cycLe number __f tf 
ART NAME ART NUMBER 1Ty 
caro! || LOWES ["S2- 00192i - 
COMPONENT DETAIL PARTS F 
NUMBER OF LINES USED 42,3, (MAXIMUM 10) 
PART NAME 
: { 
: ' 
| 
| | 
| | 
f 1 
| | 
_ | 
: CONSOLIDATION OF DETAILS 
7 CARD 3 = ADHESIVE (CIRCLE ONE) NO: ED ves: _V 
: APPLICATION AREA: _.__, A SQ. IN. 
ADDITIONAL OPERATIONS " " 
(CIRCLE IF APPLICABLE) BONDING: _1 SPLICING: _2 
| CURING PROCESS 
VACUUM BAGGING 2 | 
| TYPE OF BAG: (CIRCLE ONE) DISPOSABLE: __1 REUSABLE: rat) 
RESIN BLEED: (CIRCLE ONE) NO: ves: 7 
: PLY-TO-BLEEDER RATIO: A “10-1 ‘ 
BAGGING AREA: 2264 SQ. IM. 
: SCALING/CLAMPING PERIMETER: Lti@a AW. : 
; : 
| 


THERMAL EXPANSION MOLDING 


EXTERNAL MOLD CAGE DIMENSIONS: Lenctx: 4 A NW, 
WIOTH: a 1N. 


DEPTH: A Lt 


7 
CURING TOOL: (CIRCLE ONE) AUTOCLAVE: 1 
OVEN 


HEATING ELEMENT: = 3 
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ACCEM-4 FINISHING OPERATIONS 


PART NAME RT NUMBER qqY 


CARD | -0O018Z le! 
PART AREA [ 284, , (SQ. IN. 


nal, Lit A ls et a aa ll ll 


CARD 2 (OMIT IF LEFT BLANK) CARD 4 (OMIT IF LEFT BLANK) 
NET TRIM OPERATIONS 


pH ICKNESS er Dory \ pian « , 
i 


} 
: 


iw.” 


Pod ® . 
AP i) 


CARO 3 


; LEGEND 
OPERATION: 1 = HAND ROUTING OPERATION: 1 = FRILLING 
2 = MACHINE ROUTING 2 = COUNTERBORING 
3 = HAND SAWING 3 = REAMING 
4 = MACHINE SAWING 4 = COUNTERS INKING 
5 = HAND SANDING § = HOLE SAWING 
6 = PORTABLE TOOL SANDING 6 = HOLE PUNCHING 
7 = MACHINE SANDING FIXTURE: 6 * NO 
FIXTURE: 0 = NO, 3 EXTERNAL 
1 = YES 2© INTERKAL 
TEMPLATE: 0 = NO TEMPLATE: 0 & AO 
1 = YES 1» YES 
INSERTS: 0 * NO 
1 = YES 
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ACCEM-5 COST PROJECTION 


CARD i } 
UNIT NuMBER'Q, 1,0 ,0.0, 
AVE. LOT size_t Oa: 
TYPE OF ESTIMATE : 
UNIT COST COL. 2) NO _o VES GQ) (crRcLE ONE) F 
CUMULATIVE AVERAGE COST COL. 22 Noo VES CL) (CIRCLE ONE) 
CUMULATIVE TOTAL COST COL 23 NO QL VES CT) (CIRCLE ONE) 
1 
CAPO 2 FACTORY LABOR PROJECTION FACTORS Pa 
LEARNING CURVE: LOG-LINEAR UNIT & CUM. PE, 2 (CIRCLE ONE) 
DATA INPUT OPTIONS CARD 3 CARD 4 
ne CHE ONE) se 7) VARIANCE LEARNING CURVE SLOPE 
(a) LAYUP ‘ 
po {a) - ‘ : a 
11th (e) (b) CORE PREPARATION 


(c) PART CONSOLIDATION 
(d) FINISHING OPERATIONS 


| TOTAL FACTORY LABOR 
DATA INPUT OPTIONS 


(CIRCLE ONE) LABOR RATES 
, Hee : (a) FACTORY LABOR 
fl Wrens fa) + C4) ae (b) QUALITY CONTROL 
(c) TOOLING : 
(d) MFG. ENG. { 
7 (e) ENGINEERING 
! (f) GRAPHIC SERVICES _ 
. DATA INPUT OPTIONS - 
(CIRCLE ONE) SUPPORT FUNCTIONS CARD6 CARD? CARD 8 CARD ® 
wom 7) BASE BASE UNIT FACTOR LABOR HRS/MAT'L $'S ‘ 
CARDS (6) - (8) ' i ' ' i 
cand (9) Me QUALITY CONTROL = ane 
TOOLING = 3 
y vr 
MFG. ENG. r = 
p ENGINEERING = = 
GRAPHIC SERVICES — - 
: SUPPORT MATERIAL = ° oe 
LEGEND 
BAST: Y= FACTORY FADRICHTION, 2 = QUALITY CONTROL, 3 © TOOLING, 
4 0 MFG. ENG. 5S = ENGINECRING, 6 = GRAPHIC SERVICES, de PRODUCTION MATL 
DATA INPUT OPTSONS BASE UntT: 1 = HOURS, 2 = DOLLARS 
NOE OE) Arry OvERHEAD RATES oe 
to (a) = (#), (20,0) (a) FACTORY FABRICATION 
ters (1), (2), (3) 12, (b) QUALITY CONTROL 
(c) TOOLING 
(d) MFG. ENG. 


(e) ENGINEERING 
(f) GRAPHIC SERVICES 
(1) TOTAL LABOR 
(2) MATERIAL 
(3) ADMINISTRATIVE 
& 
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COST PROJECTION 


PRUDUCTIUN COST ESTIMATE AT UNIT NO. 1000 
AVERAGE LOT SIZE? 10. | 
| SENEAR UNIT CURVE 


PROJECTICN FALCTCHS T1LeVAR CURVE SteCre 
LaYuP 23224 76.63 & 
rPUNEYCCMB CORE PREP loet3 0.0 % 
PART CUNSULILATION 2f.06 %.52 7 
FINISHING CPERATIONS 23.4 7.77 & 
LALOR PATES S/R . 
FACTURY LALOR 10.00 
QUALITY CONTKOL 410.00 : 
TOOLING 10.00 
MFG ENGINE FRING 10.00 
| ENGINEERING 10.0 
| GRAPRIC SERVICES 10.00 
SUFPLURT FUNCTIONS bast FaCTOKS 
: QUALITY CONTRUL 1 1 1.41 
TUOL ING 1 1 4&e22 
MFG ENGINEERING 1 i 2.5% 
: LNGINEERING 1 1 lete 
GRAPHIC SERVICES 1 1 0.40 
SUPPURT MATERIAL 7 2 O.3C 
| 
: UVERMEAL MATES 
| EE rede Si: ee Gia Cor ee ee oe i 
FACTORY LAEOR 1.30 
GUALITY CONTKOL 1.200 ' 
TUOLING 2-500 
MPG ENCINEERING 1.80 ; 
ENGINEER IAC 1.700 
GRAPHIC SEkKVICES 1.700 : 
MATERIAL Ue200 
sUMINISTRATIVE 42150 
{ 
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COST PROJECTION 


UNIT CCST ESTIMATE AT T 1000 


COST ELEMENT STD. HRS 1 1000 HRS DOLLARS 


FACTURY LABOR 


Ww & ee Oe eee o> Gn ae ee oo & eae oan an we ee Seeoee = 


LAYUR O.77 le2o 12.%5 
HONEYCOMB CCRE PREP 0.3) 0.44 er 8) 
PART CUNSULIUATION O.?2 1626 12.61 
} FINDSHING UPEKATIONS 0.42 0.72 7.19 
TOTAL FACTICKY LABOR 2.22 3.67 30074 
SUPPORT LABORS 
QUALITY CONTROL Co27? aeblt 
TOUS ENG Ge13 Yers 
MEG ENGINEER RNG 0.20 1.95 
ENGINEERING Vell 2.00 
GRAPHIC SERVICES 02046 0.45 
TOTAL SUPPORT LABOR 7036 
LAPCK LVERHEAD 

FACTCRY LABCR ®5.12 
GUALI™. CONTROL #02 
TOOLING 1.92 
MEG ENGINEERING 2.93 
EKGINE EK ING 1.09 
GRAPHIC SERVICES Oe7t 
TOTAL OVERHEAD 66.44 
TUTAL LABLR 110.55 

MATERIAL 
PRUDUCTICN MATERIAL 353.11 
| SUPPORT MATERIAL 105.93 
MEL. ALLOWANCI 64.73 
OVE RHE AD 100.76 
TOTAL MATER DAL 604.53 
ALMINISTRATIVE CVERMEAL 17.26 
WeTat cust 22-44% 
SRROSSAAES 


WE 2GHT 
LavuP 2.51 
HONEVCUMEB COReE PREP Obs 
TOVAL 3-3¢ 
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COST PROJECTION 


CUMULATIVE AVERAGE COST ESTIMATE AT T 1000 
COST ELEMENT STDe HRS T 1600 HKS DOLLARS 


FALTOKY LABOR 


LAaYuP Ge?T? 2003 20.33 
HONEYCUME CORE PREP 0.31 0.47 471 
PART CUNSULI ULATION 0.72 2.05 20048 
FINISHING OPERATIONS Uee2 1.16 11.60 
TOTAL FACTORY LABOR coa2 8.71 $7.13 
SUPPLET LARURS 
QUALITY CONTROL Got® 6.8? | 
TOUL ING Co4b 4098 
MEGS ENGINEERING 0.77 7.75 
ENGINEERING 0.34 3.4C 
GRAPHIC SERVICES 0.10 0695 
TL TAL SUPPORT LABOUR 23263 
LABOR OVERHEAL 
FACTORY LA®UR 45.69 
QUALITY CONTROL 9e7k 
TOOL ING 7.47 
MEG ENGINEERENG 11.62 
tNG NEERING 5.78 
GRAPHIC SERVICES 1068 
TOTAL CVERMEAD 12202 
TUTAL LABCR 202 78 
MATERIAL 
PRODUCTION MATERIAL 353.22 
SUPPORT MATERIAL 108.93 
MFG. ALLOWANCE 45014 
UVE RHEAO 100.84 
TUTAL MATERIAL 605.02 
AUMINISTRATIVE OVERHEAC 123.017 
TOTAL COST 928.96 
SSS SHSSSES : 


WEIGHT 
LAYUuP 2051 
HONEYCOMB CORt PrP 0.85 
TCTAL 3-36 
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ee ee ee 
Meet net PETA Ree 


| 
| 
| 
j COST PROJECTICN 
| CUMULATIVE CCST ESTIMATE at 7 2000 
| 


COST ELEMENT STD. MRS . 17 1000 MRS DOLLARS 


FACTORY LABUR 


Layup 0.77 2033.19 20331287 
/ HONE YCUMB CORE PREP 0.32 ©7027 4712.72 
| PART CUNSULITATI ON O72 2048 044 20484.93 
: FINISHING OPERATIONS 0.42 1289.82 1898.29 
. TOTAL FACTORY LABOR 2.22 5712.7 STIZ7.77 { 
| 
3 SUPPCRT LABORS 
WUALITY CONTROL 651.78 6517.77 
TOOL ING 98 26 4940.85 
MEG ENGINEERING 72a .b2 TTH8 och 
ENGINEEKING 339.91 2399.16 
CRAPHIC SERVICES es) 9re.Ul 
TOTAL SUPPORT LaAHOR 23631.71 
. 1 jOR OVERHEAD 
3 FACTORY LABOR 6£691.02 
| QUALITY CONTROL 9776065 
? TOOLING 7470.03 
| MFG ENGINEERING 11622236 
. ENGINEERING 5778.53 
! GRAPHIC SERVICES 1676.22 
7 TOTAL OVERHEAD 12Z2016.U6 | 
| TUTAL LAROR ZO277S.5U 
7 MATERIAL 
PRODUC TIUN MATERIAL 343109.81 
: SUPPORT MATERIAL 105432.946 
| MEG. ALLOWANCE 1186.55 
: LVERREAD 92045.61 : 
) TOTAL MATERIAL £52275.06 
j z 
POMINISTRATIVE OVERHEAD 11325756 
TUTAL COST £68308.12 
SRREVeee ee 
{ 
wt IGHT 
Layue 2508.00 
HONE YCCME CORE PREP 847.66 
TUTAL 2255.06 
98 


UPPER AND LOWER SKINS - TRAILING EDGE FLAP | 
{ 
{ 


| 
, | 
a) 
of tS fe) Oo 
745 _. 


0 + 45/40 


MANUFACTURING PLAN 

1. The following list of details makes up the skins for the trailing edge : 
flap. 
a. Composite skin - upper 


b. Composite skin - lower 


2. Materials 
a.  AS/350) - 5 prepreg 12" wide 
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: 3.  Layup and Cure of Graphite/Epoxy Skin Assemblies 


a. The composite skin la composed of 15 tapered plies. Ply ortenta- 
tion and stacking sequences is established by using mylar tooling 


aids. After the mylars are stacked the sequence is inspected 


terrae Sees 


and checked apainst the engineering drawings. 


b. Mylars are then covered with 3501 prepreg to the proper orientation 


and again stacked prior to final layup. 


c. The mylars are keyed to two tooling holes along the main spar 
element line. The tool is prepared by first applying a coet of 
release agent (Fre-Kote 33) and covered with 1 mill thick Teflon 


scparato. film. 


d. After the tool is prepared the first ply is orientated to the two 
| tooling holes, smoothed down, and the mylar removed. This pro- 
| cedure is then repeated until] all 15 plies have been placed on the 


tool. 


An excess of approximately one inch is left on the preplying for 


resin content, fiber volume and void content dcterminacions. 


f. The layup js then covered perforated release .ilm, 120 fiberglass 
bleeder cloth applied in a ratio cf 1:3, and the layup closed out 
with a non-perforated release film and a disposable nylon vacuum 


bag. Leak tests are then performed to insure proper bag closeout. 


g. The skins are autoclaved cured using the following cure cycle 
listed below: 
1. Apply full vacuum 
2. Heat at 225 F; add 85 psi pressure 
3. Continue heating to 350 F ' 
4. Cure at 350 F for 30 minutes 
$. Cool below 150 F before releasing pressure. | 

| 


h. Upon removal of the component from the bag, it wil] he exposed and 
cherked for conformity to previously determined dimensions and 


aerodynamic smoothness requirements; and discrepincy will be recorded. | 


1. The component wae net trimmed to final dimensioner and fiber vajume, i 


resin content, voids and denn tty determinations made. 


ACCEM-0 INPUT CHECKLIST 


CARO | 
ESTIMATOR NAME 


ESTIMATE NUMBER 
PART NAME 


PART NUMBER 


CARD 2 PUT FORMS 
ACCEI: 1 


ACCEM-2 
ACCEM-3 
ACCEM-4 


ACCEM-5 


LAYUP 


HONEYCOMB CORE PREPARATION 


PART CONSOLIDATION 


FINISHING OPERATIONS 


COST PROJECTION 


10) 


asaecgtenchiobesl 


Pare 


FS SPP Oe UE SE te 


Ss ey A a a Ry 


ACCEM-1) LAYUP 


| CARD 1 AKL uAMt pant sheik ary 
| 
| 
t 


8) 
TRL ALLOWANCE eee 


LATUP TOO SARE AS CEG TOOL CCHRCLE 08K) wed ho ia 
62 
DENULD THe WASSER OF SCCURRENEES a) ‘4 
TWEE OF GAG (CURCLE Out) DISPOSABLE ATUSAOLE 
CARD 2 = (BLANK) 
GRAPHITE HURL RGLASS 


TAP: wove’ TAPE WovE't 
CARO 3 CORT (4708) x. : or ¥ wee 
DENSITY (LArSg da) : 


KEYPUNCH CARD 4 AND CARD 5 ALTERNATELY 
CARD 4 CARD 8 


\gerus \ BEND ESCPIPTION 


3 


$444 


i‘ 
1 


e 
= 


FIRE RUESREE 
PERREPE SEER? 


4 


SERIES 


Py 


wee ee aM bag bes. wh o- ee ere pT Yayen rena’ ‘ent 
LAST CNTRY ON CARD 4 IS "9999", LAST ENTRY ON CARD 5 IS "0Q0" 


ursesa" 

HANLING PETE OD: Ve racy, 2 © 1alCl.0N- 202 

LATIP AC THO): Vo MANIAL Fe PANTSASSIST, @ © CONRAC AUTOMATIC (72G LPM), § © COMMAC AUTOSATIC (360 104) 

OCPOSUTION TECHMIQUE: Toe LYON PUR, 20) PLE MAR 

TVPL OF BIND: Vie STRAIT, SUAKT, ALL, 2 SPDAL ST, ScARP FERALES De STRAIGHT, MANIAL MALE; 
Ge STRAT HT RADE Pes Soe GURNEE, SAE TE CCAM (VAPLDS @ 2 CIMWER, SHRENA ELANCE (LAPT), 
Dee Quast (AVES MATERIAL} 

PAT ETAL PCR. Vie UNITIRICTIONAL TAPE, 2 © ROWAN 

PALERIAL Tet: Pe GRAPHENEZEb OAT, 2 PIM ASE ASS Ee noay 102 


: 2% io ae ts 2 8 oo oe eae 


. _ wee ; 
Pt Sit ot Seek in an tt eae . sy aaa ee, ee al i ae ae oie sete oem lh re nce le el 


Ae Nl 


ACCEM-3 PART CONSOLIDATION 


crece numiR of 


PART NAME PART NUMBER 


CARO | 


COMPONENT OFTAIL FARTS 
NUMUFR OF LINES USED 


Aart NAME 


@.1.. (MAXIMUM 10) 
BART NUMBCR 


CONSOLIDATION OF Ov TAILS 


ADHESIVE (CIRCLE ONE) NO: 
APPLICATION AREA: 


CARO 3 


ADOLTIONAL OPERATIONS 


(CURCLE TF APPLICASLE) BONDING: 
CURING PROCESS 
VACUUM BAGGING 
TYPE OF GAG: (CIRCLE ONE) NI SPOSABLE: 


(CIRCLE ONE) NO: 
PLY-10-BLEF OCR RATIO: 


RESIN BLEED: 


RAGGING AREA: 
STAC ING/ CLAMPING PERIMETER, 


THERMAL CXPANSION HOLDING 


EXTERNAL MOLD CAGE DIMEWSTONS: LENGTH: 
WIOTH: 

DEPTH: 

CURING TOOL: (CIRCLE ONE) ANTOCLAVE : 
OVEN: 


HEATING CLEMENT: 
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ee Ee . 
See ett le a Sea 


Se ee 


UANTITY 


‘TE. FapsenS O-B O 


' ’ 

0 YES: my 
es ‘ sq. IN, | 
" " 


1 SPLICING: 2 


) 2 
car) RENSANLE: 2 
0 YES: 


sre ra — 9 + ee a ee 
. 3 we 
. wy 


Sk Puce kD 


ACCEM-4 FINISHING OPERATIONS 


Biel! NAME 2 BART NUMBER ‘ iv 
CARD | ii: 


PART AREA fot SG. IN. 


CARD 2 (OMIT IF LEFT BLANK) CARD 4 (OMIT IF LEFT BLANK) 
NET TRIM OPERATIONS HOLE OPERATIONS 


AVERAGE 
HICKNESS 


% % 
TRIN Wes 
LENGTH ex 


e 7 
¢ 
+4 
caro 3 || 0) 
LEGEND LEGEND 
OPERATION: 1 = HAND ROUTING OPERATION: 1 * DRILLING 
2 = MACHINE ROUTING 2 = COUNTERBORING 
3 = HAND SAWING 3 = REANING 
4 = MACHINE SAWING 4 = COUNTERSINKING 
5 = HAND SANDING 5 = HOLE SAWING 
6 = PORTABLE TOOL SANDING 6 = HOLE PUNCHING 
7 - MACHINE SANDING FIXTURE: 0 = NO 
FIXTURE: 0 = NO, 1 = EXTERNAL 
1 = YES 2 = INTERNAL 
TEMPLATE: 0 = NO TEMPLATE: 0 = NO 
1 = YES 1 = YES 
INSERTS: 0 = NO 
1 = YES 


ae kan em one aoc, a ll a a 


ACCEM-5 COST PROJECTION 


CARD | 


UNIT numaer'O , 1000. 


ave. Lor size... (2a 


TYPE OF ESTIMATE 


UNIT COST COL. 2! NO vES QQ (CIRCLE ONE) 
CUMULATIVE AVERAGE COST COL. 22 NO 9 YES QQ (CIRCLE ONE) 
CUMULATIVE TOTAL COST COL 23 NO 0 vES @) (CIRCLE ONE) 
CARD 2 FACTORY LABOR PROJECTION FACTORS | ‘i “ 
LEARNING CURVE: LGG-LiNEAR UNIT a CUM. AVE. 1. (CIRCLE ONE) 
DATA INPUT OPTIONS CARD 3 CARD 4 
(CIRCLE ONE) Cou! T, VARIANCE LEARNING CURVE SLOPE 
we (a) - (4) > peas “— AL. i 
1Ttm (e) Qu (b) CORE PREPARATION 7 he | 
(c) PART CONSOLIDATION ee eas 
(d) FINISHING OPERATIONS ae 
a 
(e) TOTAL FACTORY LABOR sealed 
DATA INPUT OPTIONS 
(CIRCLE ONE) 2 — LABOR RATES g enna 
wont > ~—s{a) ‘FACTORY LABOR a 
ee ie i (t) QUALITY CONTROL ee ae 
(c) TOOLING iy -—-4—— 
(4) MFG. ENG. 


(e) ENGINEER'NG 
(f) GRAPHIC SERVICES 


OATA INPUT OPT aa 


(CIRCLE ONE) SUPPORT FUNCTIONS CARO6 CARD? CARD 8 CARD 9 

mt BASE BASE UNIT FACTOR LABOR HRS/MAT'L $'S 

camps (6) - (8) ! Be Min ( ' ' ‘ 

caro (9) 2. QUAL IT! CONTROL 3° - iyo oh —— Tore 
TOGLING 5 ae br a... ae LA. 
MFG. ENG. a ae pean Wane 1 AL, 

a 4 oT it 
ENGINEERING 6" be Se bi 4..: pote \ 
GRAPHIC SCRVICES = . i ee, oe wt 4 
SUPPORT MATERIAL oA Bste ee on ae ics ath, | 
DATA INPUT OPTIONS 
CARD 10 


(CIRCLE ONE) OVERHEAD RATES 
a, 


rad 
ITEMS (a) (82, 22,0) 1, (a) FACTORY FABRICATION 
tems C1), (2), 12s (b) QUALITY CONTROL 

{c) TOOLING 

{d) r™. ENG. 


(e) " aINEERING 

(f} GRAPHIC SERVICES 
(1) TOTAL tABOR 
(2) MATERIAL 


(3) ADMINISTRATIVE 
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Fe RE AE MCN oe CPT rr ern IIE Y Yi arr PhP HE i EEE TE COLES MRE TRAE GEESE INTC NOOR YC MONT 


ACCEM-§ COST PROJECTION CARD | 
URIT nvacr 2. CORP, 
AVE. LOT SIZ 
TYPE OF ESTIMATE 
UNIT COST COL. 2) NO 0 YESCL) (CIRCLE ONE) 
CUMULATIVE AVERAGE COST COL. 22 NO _o- YES (CT) (CIRCLE ONE) 
CUMULATIVE TOTAL COST cor 3 Nw Oo ves CIRCLE ONE) 
CAPD 2 FACTORY LABOR PROJECTION FACTORS 
LEARNING CURVE: LOG-LINEAR UNIT ef cum. ave Cbyerncie ONE) 
DATA INPUT OPTIONS CARD 3 CARD 4 
(CIRCLE ONE) CoOL. | | 7) VARIANCE LEARNING CUAVE SLOPE 
rant art (a) LAYUP ; ' 
oe <b (b) CORE PREPARATION $4 
(c) PART CONSOLIDATION 
(4) FINISHING OPERATIONS a 


(e) TOTAL FACTORY LABOR 


%in25, ees: | 


OATA INPUT OPTIONS 
(CIRCLE ONE) 2 — LABOR RATES 


; oe 
bea ry (a) FACTORY LABOR A HR 
aaa SD —(v)_ QUALITY CONTROL f fa +? 

(¢) TOOLING 7HR 
(4) MFG. ENG. JR 
(e) ENGINEERING /R 
(*) GRAPHIC SERVICES JR ; 


OATA INPUT OPTIONS 


(CIRCLE ONE) 3 SUPPORT FUNCTIONS CARD @ CARD? CARD 6 CARD 8 
beta ss BASE BASE UNIT FACTOR LABOR HRS/MAT'L $'S 
Cames (6) - (8) ye i] ' 1 
oe 49) & QUALITY CONTROL a rr 
TOOLING ~ r 
MFG. ENS. 
Y r 
ENGINEERING rm r : 
GRAPHIC SERVICES _ ~” 


SUPPORT MATERIAL 
ESEMO 


USE: 1 © FARTORY FABRICATION, C © QUALITY CONTROL, 3 © TOOLING i 

42 BG. ENG. $ © ENGINEERING, 6 © GRAPHIC SERVICES, ? * PROOUCTION MATL ; 

DATA INPUT OPTIONS BASE UNIT: 1 © 4OURS, 2 © COLLARS i 
(CIRCLE ONE) 4 — ovepnean RATES CARD © 


wat waa t | 
Wrens (od CY, (BD) ty (a) FACTORY FABRICATION | 
tree (0, (2), (9) GPE (bY) QUALITY CONTROL | 
(¢) TOOLING | 
(4) MFG. ENG. | 
(e) ENGINEERING 
(f) GRAPHIC SERVICES Lice CARD II | 


' 
(1) TOTAL LABOR 


(2) MATERIAL 
(3) AOMINISTRATIVE : 
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PART CONSOLIDATION 


FACTORY STANDARD HOURS St T-uP 


ERD GREP PTS SEES CS CSTE WALA PSE ED He BEE Cb 2S ae 


| SET UP 0.070 


BEFORE CURE 
APPLY POROUS FILM 
APPLY BLEEDER PLIES 

| APPLY NONPOROUS FILM 
APPLY VENT CLOTH 
INSTALL VACUUM FIGS 
INSTALL THERMCCPLS 
APPLY SEAL STRIPS 
APPLY DISPOSABLE BAG 
S€au EDGES 
CONNECT VACUUM LINES 
SMOOTH BaG DOWN 
CHECK SEats 
REMOVE VACUUM LINE 
CMECK CHAMBER INT. 

! LOAD LavuP IN AUTO. 

| CONNECT VACUUM LINES 

7 CONNECT T.C. LEADS 

| CmHECK FOR LEAKS 

7 close dOOR 


DURING CURE 
SET RECORDERS 
. CYCLE CHECK 
SHUT DOWN 
REMOVE CHARTS 


AFTER CURE 
OPEN DOOR 
RELEASE T.Ce. LEADS 
RELEASE VaC. LINES 
REMOVE PART FR AUTO. 
REMOVE DISP. BAG 
REMOVE THERMOCOUPLES 
REMOVE VACUUM FIGS 
REMOVE PROCESS MATL 
REMOVE LAYUP € ASIDE 
CLEAN TUOL 


TOTAL HOUKS 0.070 
Seeesees 


11) 


RUN 


0.061 
32113 
0.vel 
02236 
0.025 
0.065 
0.075 
0.04) 
6.2753 
OuUl2 
0.04} 
0.080 
0.006 
0.060 
Oolls 
CoU24 
0.037 
0.202 
0.036 


0.028 
0.160 
0.007 
0.007 


0.038 
0.014 
0.012 
0.092 
0.020 
0.038 
0.012 
On.224% 
0.041 
0.041 
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COST PROJECTION 


BADOUCTION COST ESTIMATE AT UNIT NOW? 1000 


AVERAGE LOT SIZEt 20. 
LINEAR UNIT CURVE 


PROJECTION FACTORS 


TI VAK CURVE SLOPE 


LavuP 23.24 7.63 8 | 
HONEYCOMB CORE PREP 10.63 0.9 8 
PART CONSOLIDATION 75.06 %e.92 | 
FINISHING OPERATIONS 73.84 7.77 8 
LABOR RATES sree : 
FACTORY LABOUR 10.00 | 
QUALTTY CONTROL 10.00 
TOOL ING 10.20 
MEG ENGINEERING 10,00 
ENGINEERING 10.00 
GRAPHIC SERVICES 10.00 
SUPPORT FUNCTIONS BASE FACTORS 
QUALITY CONTHOL 1 1 1.42 
TOOL ING 1 ’ 022 
MEG ENGINEERING 1 1 2.58 
ENGINEERING N 1 1.04 
GRAPHIC SERVICES i 1 0.40 
SUPPORT MATERIAL ? 2 0.30 
OVERHEAD RATES 
FACTORY LABOR 1.500 
QUALITY CONTROL 1.500 | 
TOUL ING 1.50C : 
MEG ENGINEERING 1.500 
ENGINEERING 1.700 
GRAPHIC SERVICES 1.700 
MATERTAL 0.200 
ADMINISTRATIVE 0.150 | 
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COST PROJECTION 
Oo eae 


UNIT COST ESTIMATE aT T 1000 
COST ELEMENT 


STD. MRS 


FACTORY LABOR 
LAYUP 7.89 
WUNEVYCOMB CURE PREP 0.0 
PART CONSOLIDATION 3.19 
FINISHING OPERATIONS 0.88 
TUTAL FACTORY LABOR 31.65 


SUPPORT LABORS 
QUALITY CONTROL 
7YOOu ING 
MEG ENGINEERING 
ENGINGER ING 
GRAPHIC SERVICES 
TOTAL SUPPORT Lason 


LABOR OVERHEAD 
FACYORY LABOR 
QUALITY CONTRO 
TOUL ING 
MEG ENGINEER ING 
ENGINEERING 
GRAPHIC SERVICES 

TOTAL OVERHEAD 


TOTAL LABOR 


MATERTAL 
PRODUCTION MATERIAL 
SUPPORT MATERIAL 
MFG. ALLOWANCE 
OVE RHE AD 
TOTAL MATERIAL 


ADMINISTRATIVE OVERHEAD 
YovAL COST 


WEIGHT 


Lavuep 26.97 
HONEYCOMB CORE PREP 0.0 


TOTAL 26.97 
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at 


FT 1000 mrs DOLLARS 
12.43 126.24 
0.0 0.0 
5.35 58.46 
1.30 18.00 
19.47 194. 7a 
1.42 16.23 
0.68 6077 
1.04 10.36 
0.53 $e28 
0.24 2236 

39.00 
292031 
22.234 
10216 
18.54 
8-98 
#01 
3e2.)4 
565.88 
234606) 
703.948 
563.19 
72267 
4336.54 
736.36 
540C.78 
SOS earess 
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COST PROJECTION 


een eoweee apa anse 


CUMULATIVE AVERAGE COST ESTIMATE AT T 1000 


COST ELEMENT 


FACTCRY cABCR 
Lave 
HONEYCOMA CORE PREP 
PART CONSOLLOATION 
FINISHING OPERATIONS 
TOTAL FACTORY LABOR 


SUPPORT LABORS 
WUALITY CONTROL 
TOOLING 
MEG ENGINEERING 
ENGINEERING 
GRAPHIC SERVICES 
TOTatL SUPPORT LABCK 


LAROR OVERHEAD 
FACTORY LABOR 
QUALITY CONTAOL 
ToOUuL ING 
MEG ENGINEERING 
ENGINEERING 
GRAPHIC SERVICES 

TOTAL CVERHEAD 


TOTAL LABOR 
MATERDAL 
PRODUCTION MATERDAL 
SUPPGRT MATERIAL 
MEG. ALLOWANCE 
OVERHEAD 
TOTAL MATERIAL 
ADMINISTRATIVE OVERHEAD 


TOTAL CCST 


Lavue 
HONEYCOMG CORE PREP 


TOTAL 


STO. HRS 


siete Oma 


7.99 
Q.0 
3-19 
Ueb8 
11.65 


« IGHT 


eng eeetetate 
20.97 
0.0 


26297 
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y 1000 HRS 


eet ete ew ae 


20.13 
0.0 
9.01 
2042 

31.57 


3.46 
2.66 
4.14 
Let? 
0.83 


DOLLARS 


ome @ wwe 


201-33 
0.0 
912 
24021 
315266 


36077 

26263 

1042 
18 %4 ‘ 
€ 26 

120 24 


473.49 
$2015 
39 .9% 
62013 
40 8T 

Ge94 

6607.53 


110943 


2346261 : 
703.98 ; 
565.621 
W23e24% 

4339.44 


817.33 { 
| 


6266.20 
seueseeees 


COST PROVECTION 


EEG & GED Gh tee o> Goa Ge 


CUMULATIVE CUST ESTIMATE AT T 1000 
CUST ELEMENT 


ww De SO eee 


STO. WRS 


FACTORY LABOR 
LavuP 7.59 
HONE VCOMA CORE PREP 0.0 
PAKT CONSULIDATI ON 3019 
FINISHING CPERATIONS G88 
TOTAL FACTORY LABOR 31.65 


SUPPORT LABORS 
QUALITY CONTROL 
TOUL ING 
MFG ENGINEERING 
ENGINEERING 
GRAPHIC SERVICES 
TOTAL SUPPORT LABOR 


LABOR OVERHEAD 
FACTCKY LABOR 
QUALITY CONTROL 
TOOL ING 
MEG ENGINEERING 
ENGINEERING 
GRAPHIC SERVICES 

TOTAL OVERHEAD 


TOTAL LABOR 


MATERT AL 
PRODUCTION MATERIAL 
SUPPORT MATERIAL 
MFG. ALLOWANCE 
OVERHEAD 
VOVAL MATERIAL 


ADMINISTRATIVE OVERHEAD 
Tovat COST 


WEIGHT 


LavuP 260972.56 
WONEVYCOMB CORE PREP 0.0 


TOTAL 26972256 
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¥ 2000 HRS 


20133243 
0.0 
9012.01 
2420293 
31806 .36 


3476 96 
2662.67 
4142.32 
1826.12 
525.65 


DOLLARS 


201334.25 
0.0 
$0120.06 
24209229 
325663.56 


34769 57 
26626.65 
41423.16 
18161.23 

5256.90 
126237.00 


473495.31 
$2124.36 
39939 .98 
62134.75 
30874.09 

8936.04 

647534.31 


1109434.00 


2346613.00 
703983.87 

6872.56 
611693.56 
3668961 .00 


716759.12 


$495154.00 
eeveeesses 


7 
E 
! 
| 


z os°ee 


3dOWS IAUND 


oool 


ooT°o 
0$2°0 
OL" 


00°22 
s0°9 
09°S 
sel 
0S°2t 
oo°st 


Suvvion 


00°21 
00° 2t 
00°2T 
oo°2zt 
90°2T 
oo°2t 


UH/S 


SZ2°tz 


UVATTL 


JAILVYULSINIWGY 
WIY3LVA 
wOav) TWvioL 


S3LVY GV3HBIAG 


WI3LVW LYONS 
S3JIAWIS JlHdvVYD 
INT Ya 3NIONA 
SNTUIINIONT 93W 
SONI 106. 

TOMLNOD ALIVND 


SNOILINNA LYOddNsS 


SIDIAYIS JIHdvUD 
SNTY3INIONS 
INIYISNIONI 94W 
ONT V00L 

WYLNDD ALI INO 
yOaVT AYOLIYS 


S3LV¥Y wOGVT 


yOSV1 AYNLIVS WwLOL 


ee ee eee 


$¥019¥3 NOIL93FOUd 


BAYND 39DVAIAV JATAVINWND Yv3NI1 


NOIL349fOUd 1509 


2321S 101 39vNaIAV 


S°ON AINA AVY JLVWILS3 150) NOTA INGO 


119 


S8taeeeee0 


64°99 4%] 
86°SIEL 


TL°LSSIt 
9S° lez 
9S°2189 
00°22 
19°92 


60° 26S 
ST°Elor 


09° S04 
09°0 
00°09 
OO°st 
00°OsT 
00°98t 


VE°ELT 


2 ew eee aeewenes 


S3vt100 


S¥°oT 


ee areas ~eas 


SUH OOOT 4 


46°92 


0°90 
46°92 


449138 


S9°I? 


Wada 


43%d 3409 aWwODA3NOH 
dNavi 


4809 TW¥L01 
GV3IHYZAD JALLVULS INIWOV 


WIYJLvW WoL 


OVIHNIAO 

FINVRONWIY °SaW 
WIY3LVW LdOdaNS 
WI4ILVW NOT LINGONG 


WI3Lww 
wOeV TWwioL 


GVIHYIAO Wank 
OV3HY3AD NOGVT 


wOeVI Lsoddns Wio. 
SIDIAUIS JIHaVYD 


INT UI3NIONI 
INT YIINIIONS 940 


SONI O0L 
VAYANOI ALI WNO 


S8O08V1 AvOadNs 


WOEVT ANOLIVS WwioL 
4O8VT AXDLVE 


eee eee 
4N3W313 1509 


OOOT 4 Av 3avWEas3 4803 ifNn 


wee ese 
NOT193f ONE 1450) 


120 


ee 


seseeceese 
LL°S4LoT 


29° 9ET 


TA°LSSTL 
S°*TIEz 
99°2L89 
00°42 
T9°99€E2 


€9°2781 


OL°SLIT 


09°S0% 
09°0 
00°09 
00°st 
00°OsI 
00°N2t 


€2°992 


s¥v1900 


61°22 


ow anew ae eee 


SYM OOOT 4 


L4°9O2 


o°n 
26°92 


149730 


S7°It 


ne ee 


SUH °dEs 


OOOE 1 LV JAVWILS3 4509 39vVN3AV JATLVINWND 


swe eee eww ew owe 


NIEAI9°O4d 1509° 


Wwiodh 


d3%d 390) GWOIAINOH 
dNAWI 


1899 twaos 
OV3HY3AD JALAVMISINIWOV 


WHIS3LVW IvLOL 
OV IWIAD 
JINVAOTIV °93nW 
WIMZAVW LYOddNS 
WIYILVW NOT LINGOYd 
WAL 


yoevT Ivios 


QV3HY3A0 WViGL 
VaHY3AO wOovT 


121 


wORV) LWOddNS IWWi0L 
SADIANIS IIHAvUD 
INT Y3aNIIONG 
INT UIANIONA’ D4W 
ONT 1001 
WIND) ALIIVAD 
S¥OGVT LYOdANS 


vOavT AYOLIVS IvAOL 
woevi ANOLIVS 


ee ae war ! 


4N3W313 1509 


| 
if 
f 
} 
| 
| 


steeerense 
00 °439240% 


90° SISL9€E 


00° 04681952 
00°B2Ee8as 
9S°22189 
00°42 
OO°ELV947EZ 


00°0SszEEz 
29° €1999% 


09°S0% 
09°00 
00°09 
00°st 
00° OSI 
00°ORST 


18° 0€ 2992 06°S2 122 


TS 


S¥vI100 SUM 0001 £ 


a EOD n Fee Bea 


9S°ZL692 


0°0 
9S°22697 


L910 30 


S9°tt 


wren www 


SuH °als 


Wio1 


4344 340) GWODAINOH 
dNav 


4809 IyvLo1 
OV3HYIAN JALLVULSINIWOY 


Wi ‘WwW WVAOL 
OVIHYIAO 
33m MOTI 9940 
WIYSILVW LYDGINS 
WIMALYW NUT LINGOVE 


WIUILVw 


yOav? AvioL 


AVIHY3AO Twink 


OV3SHNSAD wORdYT 


wOgv L£NUOddNS IWtOL 
SIDIAYIS JINdGVYO 
SNTUIINIONI 
SNIYSINIONS 94 
SNT 1001 
TWOYLNOD ALT IND 
SYOGVT Lunddns 


YOAV? ANDLIVS IviocL 
YOSv) AUOLIVS 


ewe ee eee 


4N3W373 1503 


OOOT 2 AV Fivwtssa 4509 JATLV INNS 


ene e2ewweeweweews, 


NOL AD3FONd 150) 


12 


| 
| 
4 
4 
4 
j 


i eree Sree res as 


Oo ae EE, oS 


ee 7 
wee ata nme a 


my 


Maa eR SRE OR 


; 
RAT STIFFENED PANEL ASSEMBLY 
j 
Mn oat ! 
7s ‘. 7K 
> MAT S&CTION 
r 1. The following list of details makes up the hat stiffened lower panel 
| 
; assembly. 
a. Composite lower skin 
‘ 
b. Composite hat stiffener (2 required) 
2. Materials 
| a. Thorne] 300/SP28E yraphite/epoxy per NAI-1332 | 
b. Narinco 3203 fiberglass/epoxy | 
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Layup_and Cocure of Skin and Precured Hat Stiffeners 


a. 


The composite skin is composed of 6 ply (0 cr/9° cr’ t45 cus 
layed up in the flat with the outer skin being draped into the 


release coated (Fre - Kote 33) female lower panel cocuring tool. 


The No. 2 composite ply shall be draped and formed over the No. 1 
composite ply (ply-on-ply), this sequence shall continue until 
the build-up of all plies is completed. 


The layed up composite skin shall be set aside for subsequent 


cocuring operations. 


The No, 1 fibergiass ply of (+ 45 5 is layed up on the rubber 


GL 
curing tool utilized in thermal expansion molds. This procedure 
continues until the build-up of all plies is completed. The 


layup is then transferred to the elastomeric mold cage. 
The encaged stiffener is subsequently placed in an oven for curing. 


Upon removal of the component frem the mold it shall be checked 


for conformity to previously determined dimensions. 


The precured composite stiffener shall be positioned on the pre- 
viously layed up skin assembly and resin tacked in place, No 
structural adhesive is required between the composite stiffeners 
and composite skin as resin bonding is accomplished during the 


cocuring operation. 


Apply a layer of non-porous armalon over the entire layup and 


drape to shape of component. 


Apply two layers of Osnaburg breather cloth over the layup and 


drape to shape of component. 


The component shall be vacuum bagged using a reusable rubber vacuum 
bag and cocured at vacuum bag pressure (15 psi) only, in a oven 
with a cure temperature of 300 F for two hours as monitored by 


thermocouple. 
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h. Upon removal of the component from the bag, it will be exposed and 
check for conformity to previously determined dimensions and aero- 


dynamic smoothness; any discrepancy will be recorded. 


1. The component shall be delivered to Quality Control for NDT. All 


detectable voids shall be mapped and retained as part of inspec- 


tion record. 


| m. The component shall be net trimmed to final dimensions and set. 


aside for subsequent assembly operations. 
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ACCEM-3 PART CONSOLIDATION 
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ACCEM-1 LAYUP 
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CARD 2 = (BLANK) 


AEGENO 

HANDLING HETHOO: 
LAYUP METHOD: 
OEPOSITION TECHNIQUE: 
TYPE OF O£NO: 


WATEATAL FORM: 
WATERIAL TYPE: 


LAST ENTRY ON CARD 4 IS "9999"; 
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1 > QAAPHITE/EPORY, 2 © PIBERGLASS/EPORY 128 
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| (CIRCLE TF APPLICABLE? BONDING: 1 SPLICING: = 2 
CURING PROCESS 
VACUUM BAGGING e e 
TYPE OF OAG: (CIRCLE OME) DISPOSABLE: 1 REUSABLE: 2 
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OEPTH: 
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ACCEM-3 PART CONSOLIDATION 


CYCLE NUMBER a 
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COMPONENT DETAIL PARTS 
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CONSOLIDATION OF DETAILS 
CARD 3 = ADHESIVE (CIRCLE ONE) NO: “Dp ves: 0 
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" i} 
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TYPE OF GAG: (CIRCLE ONE) DISPOSABLE: 1 —_-REUSAALE: a 
RESIN BLEED: (CIRCLE ONE) NO: ves: SY 
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INSERTS: 0 = NO 
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COST PROJECTION 


PRODUCTION COST ESTIMATE al UNIT NO. 300 
AVERAGE LCT SI2ZE% 30. 
LINEAR UNIT CURVE 


PROJECTION FACTORS T1L.VAK CURVE SLOPE 
te TE Oe Ge a oe ee ee a GR See eet See Pee ewe as Se 
1 Layue 23.26 76.63 8 
. HUNEYCOMB CORE PREP 160.83 0.0 & 
| PART CONSOLIDATION 25.06 76.52 8 { 
) tINISHING OPERATIONS 23.84 %oo77 X 
LABOR RATES $/HR 
FACTORY LABOR 10.40 
QUALITY CONTROL 10.00 
TOOL ING 16.00 
MEG ENGINEERING 10.00 
ENGINEERING 16.00 
: GRAPHIL SERVICES 10.00 
SUPPORT FUNCTIONS BASE FACTORS 
E> Gly eRe wire Ce Dae de a oe er i SO aR ee SE RE CPE ES ce ; 
| KUALITY CONTROL i 1 1.14 
| TGULING 1 1 3209 
MFG ENGINEERING 1 2 22S 
ENGINEERING 1 1 le26 
GRaPHIC SERVICES 1 1 0.31 
| SUPPURT MATERIAL 7 2 0.30 


OVERHEAD KATES 


} > aoe ee Se. eee 


FACTORY LABOR 1-500 
GUALITY CUNTROL 1-500 ; 
TOOLING 1.506 
MFG ENGINEERING 1-500 
ENGINEERING 1.706 
GRAPHIC SERVICES 1.700 
MATEREAL 0.200 
ADMINISTRATIVE e150 
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PO Re © ae Oe eee 


UNIT CUST ESTIMATE at 7 300 


COST ELEMENT STU. HRS T 300 WRS DOLLARS 


eee ecenmnnean mee mo mene uae Gr eese ere eae eet Os ements on 


FACTCRY LALOR 
Lavup 5.08 


13.20 132.02 
MONE YCOMP CORE PREP v.20 0.6 Ov 
: PART CONSCLIOADION 1a? 3.93 39.28 
FINISHING UPERATIONS O.e9 O.7Y Ve9) 
TCTAL FACTORY LABOR 6.79 17.92 179.18 
SUPPORT LABORS 
QUALITY CONTROL 1.72 17 24 
TOCL ING 1.03 10.33 
MFG ENGINEERING 1.59 15.92 
ENGINEERING 0% Veo 
GRAPHIC SERVICES 0.27 207) 
TOTAL SUPPURT LABCR $3.79 
LABOR OVEKHEAD 
FACTORY LABLK 268.277 
QUALITY CONTROL 25286 
COL ING 1-50 
MFG *NGINEERING 23.87 
ENGINEERING 12.91 
CRAPHIC SERVICES 461 
TOTAL CVEKMEAD 322.82 
TOTAL LARCR $84.49 
MATERIAL 
PRODUCTION MATERIAL 170.249 
SUPPORT MATERIAL 52.15 
MhGe ALLGWANCE 37.79 
OVERHEAD $1.66 
TOTAL MATERIAL 321.31 
AUMINISTRATIVE OVERHEAD 134.37 
TOTAL COST 1030.16 
SSR RREREE 
WEIGHT 
tayue 5.20 
HONEYCOMB COKE PREP 0.0 
TOTAL 520 
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COST PROJECTION 


Que O@2eee ere reaan 


CUMULATIVE AVERAGE COST ESTIMATE AT T 300 


COST ELEMENT STO. HRS T 300 HRS DOLLARS 


ee OS ee eee oe ores oe or ere SE ete a en ED a EEE 


taCTORY LABCR 


CO Ee 


HONE YCOME CORE PREP 0.0 0.0 0.0 

PART CONSULICATION 1.42 6.37 63.65 
FINISHING OPEKATICNS 0029 1.27 12.75 
TOTAL FACTORY LABOR 6.79 28.99 289.67 


SUPPCERT LAPCRS 


Se en 


QUALITY CONTROL 407 40.70 

TOOLING 307% 37.39 i 
MFG ENGINEERING 5.85 58.46 

ENGINEERING Fone 24 044 
GRAPHIC SERVICES 0.59 5.87 
TOTAL SUPPORT LABOR 166.87 

LABOR OVERHEAD : 

FACTCRY LABOR 434.10 

GUALITY CONTROL 61.05 , 

TOLL ING $6.08 ' 

MFG ENGINEERING 57.09 
ENGINEERING 41.54 

GRAPHIC SERVICES 9.99 
TCTAL CVERHEAD 691.16 

TOTAL LABOR 1147.90 : 

MATERIAL : 
PRODUCTION MATERIAL 170.49 

' SUPPORT MATER SAL bleld 

MFGe ALLOWANCE 40.00 ‘ 

LVERHEAD 52633 i 

TOTAL MATERIAL 313.96 

i 

ADMINISTRATIVE OVERHEAD 219.26 

TOTAL COST 16t1.14 j 

SERVER E ' 

{ 

i 

WEJonNT 

LAYuUP 5.20 

HONEYCOMB CORE PREP 0.0 

: 


TOTAL $220 
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CUMULATIVE COST ESTIMATE AT T 300 


COST ELEMENT 


STO. HRS = «300 WRS DOLLARS 
wee we ewnewe S@n eases oe ere ewes SQ@we eeawean 
i FACTUKY LaBok 
Lavup 5.08 6404.13 64041.29 
HONEYCOMB CORE PREP 0.0 0.0 0.0 
: PART CONSOLILATION 1.42 1909.82 19095 ..06 
FINISHING OPERATIONS 0.29 22? 46 3824.59 
: TCTAL FACTORY Lasor 6.79 8696.09 £0960e87 
SUPPORT LaBoRs | 
QUALITY CONTROL 1221.08 12710.79 
: TOOL ING 1121.64 11216.37 
MFG ENGINEERING 1753.89 17535.93 : 
ENGINEERING 733.14 7331.37 
GRAPHIC SERVICES 17.21 1762.16 
TOTAL SUPPORT LaBoR 50059,.5¢ 
: LABOR OVERHEAD 
FACTURY LABOR ° 130643,3) 
QUALITY CONTROL LE3lO.1& 
TOUL ING 26824.54% 
MFG ENGINEERING 26308.39 
ENGINEERING 12463. 32 
: GRAPHIC SERVICES 2995.57 : 
Be TOTAL CVERMEAD 207349.19 
2 TCTAL Labor 344309.56 
MATEKIAL 
; PRUDUCTION MATERTAL 51146.62 
SUPPORT MATERIAL 15343.98 
MEL. ALLOWANCE 1773.42 
OVERHEAD 13052.79 
TOTAL MATERIAL 815916.69 
AOMINISTRATIVE GVERKEAD 63942.93 | 
i : 
TUTAL COST 490229.12 
SSSR CERES 
WEIGHT 
Gen. wwe 
LaYup 1559.52 
HONE YCCME CORE PREP 0.0 
TOTAL 1559.52 
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COST PROJECTION 


PRCCUCTICN COST ESTIMATE aT UNIT NO}3 300 
AVERAGE LUT SIZE: 306 


LINEAR UNIT CURVE 


PROJECTION FACTORS T1.VAR CURVE SLOPE 

Layue 21.50 78.00 & 

HUNEYCOMB CURE PREP 23.75 85.00 £ 

PART CCNSCLIOAT JON 2£.00 80.00 Xx 
) : FINISHING CPERATIONS 21.00 78.00 £ 
| 
LABOR RATES $/HR 2 

| 

FACTURY LABOR 7.80 

QUALITY CONTROL 6.90 ; 

TOOLING 6.00 
MFG ENGINEERING 200 i 
ENGINEERING 12.00 
| GRAPHIG SERVICES 9.00 
| SUPPUKT FUNC TIUNS RASt FACTORS 
Se ED Ee GE Vaan fan ae On SR ie chee, oe eee SP OO EE, aes 
: QUALATY CONTROL t 1 v.15 : 

TGUL ING 1 1 0.25 } 
7 MFG ENGINEERING 3 i 0.50 
ENGINEER ING a 1 0.20 
| GRAPHIC SERVICES 5 a C.10 
SUPPORT MATERIAL ’ 1 3.00 ; 
| 
CVERHEAL RATES 
ee ow sea ewe woe @ ae 

FACTORY LABUR ‘ 1.700 

QUALITY CUNTRUL 12500 

TOOLING 1.500 

MFG ENGINEERING 2.500 

ENGINEERING 1.900 

CRAPRIC SERVICES 1.400 

MATERIAL 0.250 

AUMINISTRATIVE 0.080 
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COST PROJECTION 
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UNIT COST ESTIMATE at T 360 
COST ELEMENT STO. HRS 


FACTORY LABOR 


LaYuP 508 
HUNE YCCME CORE PREP Ue 

PAKT CONSULIDATION dee 
FINISHING OPERATIONS Coed 
TOTAL FACTORY LabCR 079 


SUPPCRKT LABORS 
QUALITY CONTROL 
TOOLING 
MFC FNE ANEERING 
ENGINEERING 
GRAPHIC SERVICES 
TUTAL SUPPORT LAB OF 


LABOR UVERHEAGL 
FACTOKY LABOR 
GLALITY CONTROL 
TCOL ING 
MFG ENGINEEKING 
EKGINEER ING 
GraPHIC SERVICES 

TOTAL OVERHEAD 


TCTAL LabOR 


MATERIA. 
PRODUCTION MATERIAL 
SUPPORT MATERIAL 
MFG. ALLUWANCE 
CVERMEAD 
TCTAL MATLRIAL 


ADMINISTRATIVE UVERMEAD 


TOTAL COST 
WEIGHT 
LAYUP 5220 
HONEYCOMB CORE PREP C.C 
TOTAL Dde2U 
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TY 300 WRS DOLLARS 


14.13 105.98 
0.0 0.0 
526d 33.68 
0.7 4e77 

20257 246046 


3.09 lee) 
3.0% , 18.51 
1.54 . 9e2b 
Gell 49.27 
Vew) 3-70 

$9.36 


419.605 
27.77 ! 
27.77 
13.89 | 
93ed | 

%e04% i 

StS 6.9e 


936014 


170 49 { 
oleFi 
39014 
67484 

339.18 


62677 


1239.0 
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COST PROJECTION 


CUMULATIVE AVERAGE COST ESTIMATE AT T 300 


COST tLEMENT STUe HRS T 300 HRS DOLE ARS 


e@ ee oe oe eee, tints tp epee 24m ey Ges a eb ee ar ee Seen ene e 


nea ea 


FACTCRY LaBCe 


i LAYUP &.U8 21.07 leeds 
| HONE YCCMK CORE PREP 0.0 O.v 0.6 
j PART CCNSOLIOATION Lea2 Bese 49,45 
FINISHING UPERATIONS 0.29 Le2e t.21 
TCTAL FaCTCRY LABOR 6.79 2hels 273.40 
SUPPORT LABLRS 
QUALITY CONTRCL et? zbebU 
TOULING & 07 76.00 
MEG ENGINEERING 2.33 14.00 | 
ENGINEERING ber2 74.648 
GRAPHIC SERVICES Obs bot i 
TUTAL SUPPURT LABOR 150.29 
i LAPOR UVERHEAD 
FACTORY LABOR 634.77 
QUALITY CONTROL 42.01 
| TOUL ING wie) 
Ms MFG ENCINEERING 22.00 
= ENGINEERING 141.89 : 
GRAPHIC SERVICES LO.H4 
TOTAL OVERHEAD 892.352 
TCTAL LABOR 1410.62 
MATERIAL ; 
; PRODUCTION MATERIAL 170.49 
' SUPPORT MATERIAL 93.35 
MFGe ALLOWANCE 41.07 
CVERHEAD 76.38 
TTAG MATERIAL 3812.89 
ADMINISTRATIVE OVERHEAD 89.89 
] 
TUTAL COST 1867.79 


SOs . 29888 


d 
WEIGHT | 
Laue 5.20 
HONEYCOMB CORE PREP 0.0 
TOTAL 5.20 
{ 
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COST PROJECTION 


Cn ese 
CUMULATIVE COST ESTIMATE AT 1 300 


COST ELEMENT STO. HRS ¥ 300 HRS 


See enemas ee@oenre ewe ee 


FACTORY LABOR 
Layue 5.08 6502.14 
MONEYCQMH CORE PREP GeO 0.6 
PART CUNSULIDATION 1.42 2467227 
FINISHING OPERATIONS Oe? 365.53 
TOTAL FACTORY LABOR 6079 9334.93 
SUPPORT LCORS 
QUAL IT- ROM 1400.24 
TOCL 1400.24 
MFG EX.LZNEERING 700.12 
ENS; NEERING 1866.96 
GRar IC SERVICES 166.70 
TOTAL SUPPURT LABOR 


LAGUK UOVERHE AL 
FACTORY LABOR 
QUALITY CONTROL 
TOM ING 
MFG ENGINEERING 
ENGINEERING 
GRAPHIC SERVICES 

TOTAL OVERHEAD 


TOVAL LABOR 


MATERIAL 


PRODUCTION MATERIAL 
SUPPORT MATERIAL 
MF. ALLOWANCE 
OVERHEAD 


TOTAL MATERIAL 


ADMINISTRATIVE OVERHEAD 
TOTAL CUS? 


WEIGHT 


1559.52 
0.0 


LaYuPp 
HONEYCOMB CURE PREP 


TOTAL 1559.52 
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©8766 .02 
v.0 
14804.61 
2193.16 
122019.06 


6401.43 
6401 043 
#200.71 
22403 2482 
1660.29 
450U87.608 


190432 .37 
124602.14 
12602.146 
6301.07 
4250724 
3192 254 
267697.37 


424804.06 


$1146.62 
28004.7a 
2276.58 
20356 .48 
1017t2.37 


26329. 32 


552915.75 
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